Population projections for the Sudan, 1973-2003 by Adam, Abbas Younis
POPULATION PROJECTIONS
FOR THE SUDAN 
1973 - 2003
By:
Abbas Younis Adam
A thesis submitted in partial fulfilment of the requirements 
of the degree of Master of Demography in the Australian National 
University, Canoerra.
December 1981
DECLARATION
Except where otherwise indicated, this thesis is 
my own work.
December, 1931 Abbas Younis Adam
II
ACKNOWLEDGEMENT
I wish to express my gratitude to all those whose support 
and encouragement proved helpful during the writing of this 
thesis. I am especially indebted to my supervisor, Dr S.K. Jain, 
for his invaluable advice, and for his readiness to discuss 
matters with unfailing patience.
My thanks to my advisor, Dr D. Lucas, for his aid with 
material relevant to the Sudan. I also found his suggestions 
both challenging and helpful.
K
ABSTRACT
Tne population issue in the Sudan has a peculiar nature v inspite of 
the high growth rates, the country neither faces the problem of overpopulation, 
nor lacK of land and water resources to produce enough food for her people, 'ihe 
persistently high fertility and mortality rates, together with the large volume 
of rural-urban migration, created a situation that perpetuates the prohlems 
facing economic development in the Sudan.
The study endeavours to demonstrate how the treatment of the demographic 
situation as an exogenous factor in economic development planning, is a self- 
defeating approach.
A holistic technique is used to develop a set of assumptions about the 
expected behaviour of the various demographic variables. The assumptions were 
generated on the basis of two considerations. Firstly, the interaction between . 
the demographic variables and the socio-economic structure in the Sudan.
Secondly, the absence of any deliberate government policy to influence the 
behaviour of the demographic variables.
Total population, as well as the provincial and the rural-urban 
populations, are projected for 30 years, starting from the year 1973.
Tne analysis of various population characteristics at the end of the 
projection period, facilitates the evaluation of any changes that may take place 
througn the years.
The results indicate that, the high growth potential and the high rural 
urban growth differentials will be retained. The need for the formulation of an 
official population policy is highly empnasized.
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1CHAPTER ONE
Introduction
1.1 Land and its People
The Sudan is a vast country. With an area of one million square miles, 
it is the largest country in Africa, and the tenth largest country in the world. 
It is located in north-east Africa, extending between 4° to 22° latitude 
and 21° to 38° longitude. The types of climate include an equatorial zone, 
rich savanna, poor savanna and a semi-desert zone in the north. The country is 
endowed with rich water resources. The Blue and the White Nile run across the 
country from south to north. At Khartoum both rivers merge to form the River 
Nile which flows north through.Egypt to the Mediterranean Sea.
The Sudan depends mainly on agriculture. Cotton constitutes the 
backbone of the economy, with Gum-Arabic and oil seeds as other sources of hard 
currency. Sesame, and Dura (Sorghum) wnich is the staple food for the magority 
of the population, are rainfed crops. Slash and b u m  shifting cultivation is 
the main agricultural activity of the people in the rural areas, where the 
family is the basic unit of production and consumption. Subsistence economy is 
dominant in rural Sudan. People produce mainly for nousenold consumption.
Tney are linked with the monetized sector through the sale of Sesame, or Gum- 
Arabic, in order to meet their needs for commodities that they cannot produce.
Ncmadism is a mode of living for a substantial section of the population 
in the Sudan. Nomadic tribes are found in all regions of the country in varying 
proportions. Tne nomads constituted 14 per cent of the total population, as 
revealed by the 1955/56 census, and 11 per cent by the 1973 census.
According to the 1955/56 census, two thirds of the population lived in 
the five northern provinces where tne people are mainly of Arab origin. They 
are descendants of nanadic Arab tribes which came seeking better pasture land 
for their animals. They were assimilated into the indigenous tribes through 
intermarriage. For this reason, in the North, Arabic is the main language, and 
Islam the dominant religion.
The remaining one-third of the population, lives in the three Southern 
provinces, composed mainly of Nilotic tribes. They own large cattle herds and 
also depend on fisning and small plot cultivation for their livelihood. Cassava 
and sweet potato are their main staple food. The most commonly spoken language 
in the South is English. The main religion is Christianity.
Although Arabic and English are the two principal languages, the Sudan 
is a typical multi-cultural society wnere more than one hundred ethnic groups 
co-exist, each speaking their own vernacular.
1.2_____Need for the Study
After being ruled by the British for more than half a century, the Sudan 
became an independent nation in 1956. The struggle then started for economic 
independence and to improve the quality of life. These efforts were nampered
2by many obstacles, for example the civil war that started in the South and 
continued for 17 years.
However, socio-economic development remained the main challenge to be 
met. Successive attempts were made for planned development. Seme of these 
plans were abortive and same achieved only partial success. Planned development 
is still an indispensible measure to achieve success.
As part of the development process, it is of paramount importance to 
study the population since people are the means, and the end, in every 
purposeful activity. Employment and manpower policy, health, services and 
education policy, all depend on the present size, composition and distribution 
of the population, as well as its future dynamics.
The provision of clues and guidelines for policy-makers, about future 
population trends is of primary importance for sound planning. In this respect, 
population projections are highly emphasized for their practical implications. 
They provide a quantitative basis for the logistics of planning for socio­
economic development (United Nations, 1965:2).
An attempt is made in this study to produce population projections for 
the Sudan between 1973-2003. This is presented in the hope that it might be 
useful for planners and policy-makers in tne country. It is also the first 
attempt (-as far as I am aware-) to project population in the Sudan using data 
provided by tne 1973 census. Anomer factor that ennances the need for such a 
study is that an immediate check of its results will be facilitated by the third 
national census tnat will be conducted in 1983. Comparison of the results 
enables the assessment of the validity of assumptions made in this study about 
the fertility, mortality and migration trends.
1.3 Sources of Data
Sources of population data in the Sudan are very limited. As in other 
developing countries, even those sources which do exist, are suspect, and supply 
low quality data. There were no sources of demographic data for the Sudan 
before the 1955/56 census.
Tiie 1955/56 census was a ditjure count, conducted on a sample basis and 
extended over a period of 14 months. Defacto complete enumeration was carried 
out in certain uroan areas. Population data were classified in broad age 
groups, namely, under 1 year, 1-4, 5-14 and over 14. Depending on the results 
of that census, various estimates were made about fertility and mortality levels 
for the country.
Eor this study, data obtained from the 1973 census will be used. This 
census was conducted on a complete enumeration oasis inasmuchas age-sex data 
related to the whole of the population in the country. It was a defacto oased 
census. For the rural sedentary populations, data on place of birth, senool 
attendance, main occupation and employment status, orphannood, number of 
children ever bom, and number surviving and information on last birth, were 
collected by allowing in each province, a ten per cent systematic duster 
sample.
3One l im i ta t io n  of the  1973 census was the lack  of a q u es tio n  asking 
about dea th s  in  th e  year p receding  the cen su s . Thus, d i r e c t  e s tim a tio n  of 
m o r ta l i ty  i s  no t p o s s ib le .
i t  was found th a t ,  due to  inadquacies o f the census fram e, the  mobile 
s e c tio n  o f the p o p u la tio n  -  nomads and seasonal m igran t w orkers -  was not 
s a t i s f a c t o r i l y  enum erated. Two surveys (1973) were c a r r ie d  ou t l a t e r  to  
overcome th i s  d e f ic ie n c y .
Based on the r e s u l t s  of th ese  su rv ey s, the  census o f f ic e  assumed a 5 per 
c en t underenum eration. A ccordingly , the t o t a l  p o p u la tio n  rev ea led  by the  1973 
census was a d ju s ted  to  14,819,270. 'This census could have provided a f ig u re  fo r  
the o v e ra l l  r a t e  o f grow th, b u t i t ,  and the p reced ing  census, were q u ite  
d i f f e r e n t  in  t h e i r  d esign  and ex ecu tio n .
In  th i s  th e s i s  o th e r supplem entary sou rces w ill  be used to g e th e r  w ith 
in fo rm ation  from both  censuses to  draw in fe re n c es  fo r  the p ro je c t io n s .
1 .4_____ Methodology
F i r s t  an e v a lu a tio n  of the  sex-age s t ru c tu re  produced by the  1973 census 
w i l l  be c a r r ie d  o u t .  This is  im portan t to  d e te c t  d e v ia t io n s , i f  any, from 
expected p a t te rn s  o f age d i s t r ib u t io n .  I f  n ecessa ry , a g raduated  sex-age 
d i s t r ib u t io n  o f p o p u la tio n  w i l l  be o b ta in ed .
F e r t i l i t y  p a t te rn s  and le v e ls  w il l  be examined using in fo rm ation  on 
re c e n t b i r th s  and p a r i ty  d i s t r ib u t io n  of fem ales, both recorded by the  1973 
cen su s . A nalysis  o f f e r t i l i t y  w il l  be re la te d  to  the socio-econom ic s t ru c tu re  
in  the  co u n try . F in a lly , fu tu re  tre n d s  in  f e r t i l i t y  w il l  be p ro je c te d .
M o rta lity  w il l  be s tu d ied  using  in d ir e c t  methods o f e s tim a tio n  s in ce  a 
d i r e c t  q u e s tio n  about death  in  the  y ea r p reced ing  the census was not asked . 
In fa n t and childhood m o r ta li ty  w il l  be e stim ated  by using re p o rted  p ro p o rtio n  of 
c h ild re n  dead by age of woman. Orphanhood d a ta  w i l l  be used to  e s tim a te  a d u lt  
m o r ta l i ty .
Using e s tim a te s  of childhood and a d u lt  m o r ta l i ty ,  a m o r ta l i ty  le v e l  w il l  
be e s ta b lis h e d  by using model l i f e  ta b le s .  The crude death  r a te  w i l l  a lso  be 
estim ated  by employing a model s ta d le  p o p u la tio n  techn ique. F uture  tre n d s  in  
m o r ta li ty  w i l l  be d iscu ssed  in  r e la t io n  to  the  k inds o f d is e a se s  p re v a le n t in  
the  country  and the  p re se n t and expected q u a l i ty  and ex ten s io n  of h e a lth  
s e rv ic e s .
P a s t ,  p re s e n t and fu tu re  p ro sp e c ts  o f economic developnent in  the 
country  w il l  a lso  be examined. 'Tempo and le v e l o f u rb a n iz a tio n  and m ig ra tio n  
w il l  be d iscu ssed  in  co n junction  w ith the development p ro cess . E ducation , 
employment and income le v e ls  w il l  a lso  be d e a l t  w ith  as f a c to r s  th a t  e f f e c t  
s o c ia l  change whenever economic developnent c re a te s  i t s  own momentum.
Assumptions w i l l  then be drawn about the le v e ls  o f f e r t i l i t y ,  m o r ta l i ty  
and m ig ra tio n  th a t  a re  expected to  p re v a i l  du ring  the p ro je c tio n  p e rio d . 
P ro je c tio n s  w i l l  be conducted fo r  the  to t a l  p o p u la tio n  in  the  country  as w ell 
as fo r  the p ro v in c ia l  and ru ra l-u rb a n  p o p u la tio n s . Because age d a ta  a re  not 
a v a ila b le  fo r  the  l a t t e r  two, the r a t i o  method o f p ro je c tio n  w il l  be adop ted .
1.5 Review of the Literature
For most countries of Tropical Africa, data on population 
characteristics are lacking. Census taking is a recent practice and vital 
registration systems are in their nascent stages. Some of the gaps are filled 
by sample surveys, but there is no adequate substitute for population censuses 
(Adam and Menon, 1967:1).
The Sudan faces the same problems. Only two censuses have been carried 
out over a period of 17 years (1955/56-1973). In 1961/62, Henin conducted a 
demographic survey to study the fertility differentials in tne Sudan. Another 
survey was carried out by the Department of Statistics in 1964/65 to study urban 
fertility. In 1970 the WHO conducted a limited survey for tne study of 
mortality in the Northern province. Internal migratory movements and 
urbanization have not been thoroughly investigated. Galal Eldin (1973) examined 
rural migration to Khartoum conurbation and (1979) out migration.
With the limited data available for the Sudan, some attempts have been 
made to produce population projections. The first, and most questionable 
attempt, was made by Van Den Boomen, (in 1953), who employed the 1955/56 census 
results. He argued that mortality followed a pattern that can be adequately 
expressed by the logistic growth curve. He borrowed indices relating to other 
countries to trace the mortality trend. Crude death rates - from Belgium, 
France, Germany, Italy and U.S.A. - covering a period of fifty years (1905-1955) 
were used for calculating the constants of the logistic curve. His underlying 
assumption was that mortality in the Sudan would follow the same development as 
those countries already specified. This assumption is not justified, since it 
is very unliKely that the Sudan would have repeated the experience of those 
countries at that time. Social and economic structures in those countries, and 
their subsequent development, compared to the Sudan, make the fallacy of that 
assumption evident. However, Van Den Boomen arrived at a Crude death rate of 
15 and 12 per thousand in 1966 and 1996 respectively.
In 1964, the United Nations, in a joint study with the Sudanese 
government, produced a population projection for the country for 1971, using the 
1955/56 census population as the base (U.N., 1964). The range of the rates used 
was 45-54 and 20-25 per thousand population for births and deaths respectively. 
.The natural rate of increase employed was between 2.5 and 3 per cent per annum. 
(U.N., 1964:20).
Zachariah (1972) utilized the 1964/65 housing and urban survey data and 
estimated a birth rate of 40 per thousand for the urban population. Henceforth, 
assuming a constant relative relationsnip between the urban fertility level and 
that of the country as a whole (1955-65), he estimated a birth rate of 49, a 
deatn rate of 21 per thousand population and a rate of growth of 2.8 per cent 
for the whole country. Assuming almost constant fertility, and very slightly 
declining mortality, Zachariah projected the total population of the Sudan from 
1955 to 1985.
Vaidyanathan (1973) projected urban population in tne Sudan for the 
period 1955-85, using the 1955/56 census data. He assumed constant fertility 
rates for the whole projection period. For mortality he used the Coale-Demeny 
South Model Life Tables and assumed that the levels would improve by one level 
every five years. Constant migration rates were also assumed to prevail up to 
1985.
5In 1977, the U.S. Bureau of Census projected the population for the 
Sudan between 1950-1977 based on the 1955/56 sample census. They assumed a 
growth rate for the total population in the range of 2.4 - 3.2 per cent per 
annum. The exponential growth curve was used to project the total population 
(U.S. Bureau of Census, 1977:119).
in 1978, Asadella used the 1973 census to produce school enrolment 
projections for the Sudan between 1977-1987.
Tne diversity and inconsistency of fertility and mortality estimates 
based on the 1955/56 census will certainly influence the formulation of 
assumptions for each of those projections. Sane evidence could be cited about 
the shortcanings in the data provided by the 1955/56 census. For example, data 
on children born one year before the census from which the crude birth rate was 
estimated, could be affected upwardly by the imprecision of the time period - 
i.e. 12 months - because the enumeration extended over a period of 14 months. 
Secondly, the 1955/56 census was done on a sample basis and sampling errors 
increase bias in the data (Department of Statistics, Sudan, 1977:13). Thirdly, 
data relating to the population age structure might be oversmoothed, because 
only broad age groups were produced. Definitely some bias would arise in 
splitting and extrapolating those age groups to obtain conventional five year 
age groups.
The 1973 census provided the most comprehensive body of information 
about the demographic characteristics of the population in the country. Another 
advantage is that age-structure is available in 5-year age groups, which helps 
to make a sound evaluation of the quality of data.
Estimates from the 1973 census qualify a better measurement of fertility 
ard mortality trends because it defines another point in time. Also, between 
the two censuses, a reasonable amount of literature became available that could 
lead to a better understanding of the socio-economic conditions of the country. 
Data about income level and distribution, education, economic growth and causes 
of death have since been produced annually.
Recent developments in demographic techniques dealing witn incomplete 
ard defective data situations, provide an invaluable aid to examine current and 
retrospective data on fertility and mortality. Among these techniques are the 
Brass (1968) and Arretx (1973) methods for fertility estimates and Sullivan 
(1972), Brass (1975), Brass and Hill (1973), Trussell (1977), Palloni (1980) and 
Feeney (1980) for estimating mortality.
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CHAPTER TWO
Evaluation and Adjustment of 
Age-Sex Data
2.1_____Growth and Spatial Distribution
As mentioned in chapter one, the Sudan has experienced two censuses with 
17 years in between them. Total population size in the two censuses enables us 
to discover a number of facts. National, as well as regional rates of growth 
can be calculated. It also allows a study of population density and any changes 
that oould affect the spatial distribution of the population. In Table 2.1 
below the annual rate of population growth is given for both the country as a 
whole and individual provinces.
Table 2-1: Annual Rate of Population Growth in the
Inter-censal period (1955/56 - 1973)
Province/Sudan Population (000) 
1973 census
Population (000) 
1955/56 census
Rate of Growth (a)
%
Banr ELgnazal 1383 991 1.99
Blue Nile 3804 2070 3.50
Dar Fur 2181 1329 2.85
Equatoria 758 903 - 1.04(b)
Kassala 1572 941 3.00(c>
Khartoum 1150 505 4.85
Kordofan 2203 1762 1.28
Northern 964 873 .65
Upper Nile 799 889 - .62(b)
Sudan 14819 10263 2.60
(a) These figures include a provision of 5% assumed under enumeration for the 
1973 census.
(b) The negative rate of growth appears to be due to abnormal situation - civil 
war - then prevailing in these provinces.
(c) This relates to combined rate of growth for Kassala and Red Sea provinces 
at the 1973 census time.
Source : Department of Statistics, Second Population Census,
1975, Vol.(l), p:1.
From the above table, it is clear that population growth has not been 
uniform. Some provinces experienced very high rates compared to others, and 
therefore, the overall rate of 2.6 per cent might conceal many regional 
peculiarities. An explanation for this inconsistency will be discussed later 
with an examination of internal migration patterns.
7Another im portan t a sp ec t i s  the s p a t i a l  d i s t r ib u t io n  o f p o p u la tio n  in  
th e  Sudan. For the  coun try  as a whole, g ro ss  d e n s ity  p e r square K ilom eter is  
ahout 6 p e rso n s. This low d e n s ity  i s  because to ta l  p o p u la tio n  is  r e la te d  to  
g ro ss  a re a . However, the  Sudan i s  a coun try  w ith  co n sid e rab le  a rea  in  d e s e r t ,  
m ountains and t r o p ic a l  r a in  f o r e s t s .  A more m eaningful d e n s ity  is  c a lc u la te d  
fo r  the co u n try  and i t s  reg io n s  by r e la t in g  p o p u la tio n  s iz e  to  in h ab ited  land 
a re a . In Taole 2 .2  oelow, g ro ss  and ad ju sted  d e n s ity  a re  c a lc u la te d  fo r  both 
census y e a rs .
Taoie 2 .2 : P o p u la tio n  D ensity  in  th e  Sudan
Land Area
P rov ince / (000) P o p u la tion
Square K ilom eter (000)
Person p er square 
K ilom eter
Sudan Gross A d ju s te d ^  1973(b ) 1955/56
census census
Gross
1973(b) 1955/56
A djusted 
1973(b )1955/56
Red Sea 212 212 459 _(c) 2 .2 _(c) 2 .2 _(c)
Bahr E lghazal 214 214 1388 991 6.5 4.6 6.5 4.6
Blue N ile 142 136 3804 2070 26.8 14.6 28.0 15.2
Dar Fur 496 374 2181 1329 4.4 2.7 5.8 3.6
E quato ria 198 198 758 903 3.8 4.6 3.8 4.6
K assala 129 129 1113 941 8.6 2 . 8* (b)c) 8.6 2 . 8 (c)
Khartoum 21 21 1150 505 54.8 24.0 54.8 24.6
Kordofan 381 381 2203 1762 5.8 4.6 5.8 4.6
N orm ern 477 271 964 873 2.0 1 .8 3 .6 3 .2
Upper N ile 236 236 799 889 3.4 3.8 3.4 3 .8
Sudan 2506 2172 14819 10263 5.9 4.1 6 .8 4.8
(a) Excluding u n inhab ited  a reas amounting to  6,000 square  k ilo m e te rs  in Blue N ile
prov ince  (game re s e rv e ) ,  122,000 square k ilo m e te rs  in  Dar Fur p rov ince  and 
206,000 square  k ilo m e te rs  in  the  N orthern  p ro v in ce .
(b) Inc lud ing  5% assumed underenum eration.
(c) K assala and Red Sea c o n s t i tu te d  one p ro v in ce , K assa ia , a t  the  tim e o f the 
census in  1955/56.
Source : Department of S t a t i s t i c s ,  Second P opu la tion  Census, 1975, P :3 .
Even a f t e r  a d ju s tin g  g ro ss  d e n s i ty , Table 2 .2  stows th a t  the Sudan i s  a 
tn in ly  populated  co u n try . Excluding the  r e l a t iv e ly  h ign  d e n s i t ie s  in  Khartoum and 
the  Blue N ile  p ro v in ces , d if f e r e n c e s  in  d e n s i t ie s  a re  n e g lig ib le  in  the  r e s t  o f the  
p ro v in ces . Reduction in  d e n s ity  in  Upper N ile  and E q u a to ria  p rov inces a t  the  1973 
census is  p o s s ib ly  due to  the c i v i l  war th a t  continued  fo r  17 y ears  in  the  South.
Cue to  th a t  war, la rg e  numbers o f people crossed  th e  b o rd ers  to  o th e r  p ro v in c e s , o r 
neighbouring c o u n tr ie s  (Uganda, Kenya and Z a ire ) . With an average d e n s ity  o f 7 
persons per square k ilo m e te r, m e  Sudan does no t face  proDlems of p o p u la tio n  s iz e  a t  
the p re se n t tim e.
82.2_____Sex-Age Structure
Population in the Sudan is one of the youngest populations in the world.
In 1955/56 census, 43 per cent of the total population was in the age group 0-14
(Bhate, 1974:48). In the 1973 census the percentage was 43.6 for the same age
group. This figure suggests that the age structure in the Sudan moved further in 
the direction of a higher proportion of the population below 15 years of age, a 
characteristic of countries with very rapid population growth. Such a young age 
structure nas very important social and economic implications. The most important 
consequence is its effect on economic development and the standard of living in 
the country. A nigh proportion of population under 15 years of age implies a high 
dependency ratio, which in turn means more mouths to feed and a lot of services to 
be provided. This requires large funds to be channelled to cater for a large 
portion of the population that actually contributes very little in the production 
process. The repercussions are oovious on savings and investment.
Age-sex data of the population based on the 1973 census are given in Table 
2.3. Similar tabulations for the provinces of the Sudan are not available. It is 
important to mention that single year age data is not published for the 1973 
census.
Table 2.3: Population oy Age and Sex
Sudan - Total, 1973 census
Age Group Botn Sexes Males Females
Under 1 372285 190089 132196
1 - 4 2067711 1058686 1009025
5 - 9 2464407 1277744 1186663
10 - 14 1560199 823958 736241
15 - 19 1217207 603477 613730
20 - 24 1000440 453394 547046
25 - 29 1212809 539613 673196
30 - 34 904277 429502 474775
35 - 39 919784 471565 448219
40 - 44 641490 334505 306985
45 - 49 487525 267451 220074
50 - 54 393402 208918 184484
55 - 59 208842 116605 92237
60 - 64 241552 130663 110889
65 - 69 126574 71968 54606
70+ 267892 143874 124108
Not stated 27104 15952 11152
TOTAL 14113590 7137964 6975626
Source : Department of Statistics, 1975:5.
The figures in the above table are produced without an adgustment for the 5% 
per cent underenumeration. If the adjustment is included, the total population of 
tne Sudan will be 14,819,270. To evaluate the quality of age data in the 1973 
census, an age pyramid is drawn (Figure 1).
9Lgure (1) AGE PYRAMID FOR SUDANESE POPULATION,
1973 CENSUS
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The population pyramid shows a broad base and narrows rapidly fron the 
base with concave sides. Sucn a shape characterizes populations with high birth 
and death rates (Shryock and Siegal; 1976:141).
Mthough data are grouped in 5-year age groups which minimize the net 
reporting errors, there is still an irregularity in the age distribution. Since 
fertility and mortality remained fairly constant in the past (Department of 
Statistics, 1977), the normal expected pattern for the age pyramid is a 
gradually declining monotonic sequence over suosequent ages. Deviation from 
this feature necessitates further inspection of the age-sex data.
The United Nations (Manual II: 42-43) has provided an age-sex accuracy 
index. In this index the mean of the absolute differences from one age to age 
in reported sex ratios is taken as a measure of the accuracy of the observed sex 
ratios on the assumption that the age-to-age changes should approximate zero.
The calculation of this index for the Sudan is shown in Table I, Appendix A.
According to the United Nations' set standard, an index value of over 40 
indicates a "highly inaccurate" census age sex data (U.N. Bulletin, 1952:77). 
However, the U.N. index fails to take account of the expected decline in the sex 
ratio as age increases. There is also considerable weight given to the sex- 
ratio component in the formula. Despite these limitations, the index is a 
useful measure witn which to examine accuracy of age reporting. With a value of 
69.83 for the Sudan, it is obvious that The 1973 age-sex data are distorted.
The sex ratio at birtn is a very important index because it gives a 
better indication as well as an evaluation of the sex ratios in subsequent age 
groups. The sex ratio at birth wnich is defined as the ratio of male births per 
hundred female births was 101 (Bhate, 1974:48) and 104 (Department of 
Statistics, 1977B:9), for the 1955/56 and 1973 censuses respectively. For the 
age group 0-14 it was 112 in the 1955/56 census and 108 in the 1973 census. The 
former is suspect Decause of ill-defined age groups in the first census.
The sex ratio for the total population was 102 at both censuses. An 
acceptable pattern is tnat sex ratios, except at advanced ages, should vary 
around the sex ratio for the total population. Generally, sex ratios are over 
hundred at the younger age groups due to excess of males at Dirtn and decline 
slowly as age advances. The decline is due to differential mortality in favour 
of females. From tne results in TaDle I (Appendix A), sex ratios vary between 
80 at age 25-29 to the highest value of 132 for age group 65-69. The values at 
the age groups 5-9, 10-14 and 35-39 through 65-69 are unacceptable a priori, 
because theoretically, any age group should be less than the age group preceding 
it due to losses effected by mortality. Erratic oehaviour of sex ratios is 
sometimes a characteristic of a population affected by sex differential 
migration. This phenomenon was not affecting tne population in the Sudan at the 
time of the 1973 census (Galal Eldin, 1979:104).
There could be various reasons responsible for the distortion in the 
age-sex data. Errors in age data could be unconscious, or deliberate. Age 
misreporting, through digital preference and/or over or understatement as well 
as under enumeration, are generally well known sources of error. Sudden and 
irregular cnange of sex ratios could also be attributed to actual fluctuations 
due to historical demographic factors affecting the population. There could be 
wars, or changes in tne birth and deatn rates. In tne case of the Sudan one 
really excludes the latter possibility.
11
A wilful supply of wrong information about age is due to strong customs, 
beliefs and norms in society as well as people's misgivings about the census. 
Also, unconsciously people misreport their ages because of poor age reckoning in 
a society where the illiteracy rate is more than 75 per cent.
The excess of population in the age group 5-9 over the age group 0-4 in 
the case of males, and a similar number in the case of females, suggests that 
there are factors tending to cause an underenumeration in the latter, or an 
overestimation in the former. Parents usually guess the age of an infant. If a 
child walks and talks, or not, if he is weaned, or not, are examples of the 
random criteria parents usually use to supply an age for a baby. The effect of 
the "evil eye" syndrome is that infants are either reported more than one year, 
or not reported at all. Also, as in other African countris (Caldwell, 1966:434) 
the early death of children greatly increases the problem of positive 
identification. Although Caldwell's remark is relevant to mortality, it 
sheds lignt on the subjective factor that influences parents when reporting a 
child's age.
Male age group 20-24 compared to age group 25-29 is a probable case of 
coverage error. This is because at this age, adult males are most mobile. This 
coincides with a general observation on the demography of Tropical Africa which 
shows that, for both sexes, they are usually characterized by an apparent 
shortage of persons in their teens, and the deficit extends to age group 20-24 
for males (Van De Walle, 1966:552). In the case of the Sudan, cotton pickers 
and seasonal migrant labour is composed mainly of this age category.
Age group 35-39 for males is possibly inflated by the net gain from the 
two adjacent age groups, namely, 30-34 and 40-44 since ages between 35 and 39 
are very attractive because socially they are considered the limit for maturity. 
Age group 60-64 is clearly affected by overstatement of age usually encountered 
at advanced age due to the social prestige accorded to elders.
Age group 20-24 for females probably loses to younger age groups because 
unmarried girls, after puberty, are usually reported at a younger age. In the 
Sudan - as in other African countries - the number of females in tneir 
teen ages, and the number of females in the adult age groups tend to be 
understated (Brass et al, 1968). As for age group 25-29 one believes that it is 
affected by interviewers' bias. They usually guess a "normal" age of marriage 
and then they multiply the number of cnildren, with an assumed birth interval, 
and add the two as the reported age of the mother. Another possibility is that 
in such a pro-natalist society, women report younger ages because they like to 
remain as long as possible in their reproductive period. Age group 40-44 and 
45-49 are losing to younger adgacent groups for the same reason. As in the case 
of males, age group 60-64 is affected by overstatement of age.
2.3_____ Comparison with Population Models
Another method of evaluating census data is to compare the actual 
percentage age distribution with an expected one. It is generally noted tnat in 
the absence of migration, and if fertility and mortality remain constant over a 
long time, the age distribution of a population would assume a definite 
unchanging form, usually referred to as stable. The age distrioution of the 
Sudan population has been regarded quasi-stable (Department of Statistics,
1977). This decision was based on the observation that - between the two
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censuses - there was a very slight decline in mortality and fertility almost 
constant. Coupled with the absence of migratory effects in the country, the 
population in the Sudan would adequately approximate a quasi-stable age 
distribution.
Using the reported proportionate age distribution under successive age 
groups and an annual rate of growth of 2.6 per cent (Table 2.1), a median stable 
model population from the West family of Coaie and Demeny life tables is chosen. 
The West family is chosen because of the lack of data needed to specify the 
age pattern of mortality, and also they incorporate a wide range of mortality 
experiences.
The two age distributions are compared for both sexes in Figures 2 and 
3. It is important to note that this method does not provide absolute estimates 
of net census error by which census data can be corrected. It only helps in 
identifying certain possible patterns of age misreporting.
The comparison is carried by plotting the difference C(x)-Cs(x) 
against age, where C(x) is the reported ogive value and Cs(x) is the 
corresponding value in stable population. The assumption of the stability of 
the age-sex structure implies that the above difference should be equal to zero. 
Any deviations - positive or negative - therefore, indicate the pattern of age 
misreporting and the degree of distortion.
A positive value of C(x)-Cs(x) implies age misstatement that shifted 
persons across age x (U.N. 1967:23). Figures 2 and 3 show certain types of age 
misreporting. For males, the observed C(x) values for x equal to 10, 15 and 20 
are above the corresponding stable values, and for x equal 25, 30 and 35 they 
fall snort of tne stable population values. For females, C(x) for x equal 5 is 
under reported as well as 20 and 25. For both sexes x equal 10 is inflated.
The nature of tnis transfer across age boundaries will be investigated 
by using two methods. The first one is a graduation formula based on the 
assumption that the net gains and losses of alternate quinary age groups are 
constant and independent of age (Carrier and Farrag, 1959). The second method 
is the splitting of the reported denary age groups on the assumption of a 
quadratic trend in population figures by age. Tables 2 and 3 (Appendix A) show 
the application of the first method for males and females respectively.
The fourth Column (Ax) in Table 2 shows that in the age groups 15-19 up 
to 40-44, the nature of the transfer due to digital preference is positive in 
age groups with end digits 5 to 9 and negative in age groups with end digits 0 
to 4. This tendency means a gain for the digit 5 from 3 and 4 in the preceding 
and succeeding age groups in the end digits 0 to 4. The Column (Cx) shows that 
the graduation formula improved the run because it produced fairly smooth series 
up to age group 40-44. The ratios in the older age groups deteriorate to values 
progressing further from 1. This feature is expected where at older ages 
digital preference is coupled with age under and/or overstatment. The same may 
be true at younger ages.
Table 3 shows the results of the same method as applied to age data of 
females. The female data show the same features as the data for males up to age 
group 40-44. However, in tne age groups 45-49 up to 60-64, the nature of the 
digital preference is reversed. Also, as in the case of males, the high ratio, 
in column Cx at age group 60-64 (1.28) shows the strong nature of digital 
preference, as well as overstatement of age.
13ure (2) COMPARISON OF OBSERVED AND STABLE POPULATION OGIVES
Males
C (x).
< _________________ _
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14
It» apply the second method, consequetive quinary age groups are 
aggregated to obtain denary age groups with terminal digits 5 to 4, e.g., 15-24, 
2.5-34, ...etc. By doing this, the expected errors due to digital preference in 
adjacent quinary age groups are assumed to cancel. If the denary age groups are 
split, the obtained quinary age groups should be free fron digital preference.
Tnis technique (Carrier and Farrag, 1959) taxes population in quinary age groups 
as a quadratic function of age. Thus, if Uj_ denotes an estimate of the true 
population in the quinary age group 5(x+i) to 5(x+i)+4, and if U^Uj+tlj+1 
denotes the population in this denary age group, then
u2 = 1/2 U2 + 1/16 (UQ - U4) 
u3 = 1/2 U3 - 1/16 (UQ - U4)
The application of this technique on the 1973 census data for both sexes • 
is shown in Tables 4 in Appendix A. The results obtained by applying the 
quadratic function to the male population are similar to those obtained by the 
previous graduation formula. They reveal the same pattern of digital 
preference. The same is also true for the female age data, except at age groups 
20-24. The adjustment is gain to age groups with end digits 0 to 4 and loss 
from age groups with end digits 5 to 9. Tne pattern of the digital preference 
is also reversed after age group 40-44.
2.4_____Adjustment of Age-Sex Data
An attempt is now made to adjust tne 1973 census data to produce a 
smooth age-sex distribution which will be frem the base year population for the 
projections. In the absence of disturbing factors - such as wars or migration - 
the number of survivors of each birth cohort are expected to be a smooth 
function of age.
Tne oblique axis-ogive method (Carrier and Farrag, 1959:243) provides an 
adjustment to age data satisfying the above stipulated condition. A population 
ogive is plotted which is smootned by drawing a freehand curve through the 
irregular parts of the ogive. Estimated population figures are then obtained by 
differencing successive ogive values. The oblique ogives for both sexes are 
given in Figures 4 and 5. The plotting of the ogives is terminated at age 60 
because after that age, data are severely distorted by digital preference and 
age overstatement. The obliquity of the axis is chosen here as one sixtieth of 
the population under 60 since it has been decided to truncate plotting of the 
ogives at age 60.
The adjusted 5-year age groups for both sexes are obtained from the 
smooth oblique axis-ogive curves. Results are shown in Table 2.4.
ÜRE (4) THE OBLIQUE-AXIS OGIVE FOR THE MALE 
POPULATION IN'THE SUDAN, 1973 
CENSUS
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Table 2.4: Adjusted Population in 5-year Age groups
from the Oblique Axis-Ogives (Thousands)
Age Group Males Females
0 - 4 1440 1400
5 - 9 1075* 1140
10 - 14 840 815
15 - 19 630 610
20 - 24 525 515
25 - 29 475 470
30 - 34 440 445
35 - 39 400 395
40 - 44 355 350
45 - 49 255 250
50 - 54 215 220
55 - 59 135 145
60 - 64 120 130
65 - 69 90 85
70+ 79.5 69.5
TOTAL 7074.5 7038.5
Source : Derived using the oblique ogives.
* Excess of females over males is due to the selection of a particular 
freehand smoothing curve.
Another method of graduation will be used to compare results rendered by 
various techniques and select one that gives the best set of age-sex data. The 
method makes use of the logit system. The logits of cumulative proportionate 
distribution of obvserved age groups are compared with their corresponding 
logits in a reference population appropriately chosen (West family stable 
population). Adjustment of difference in the logits is then made to obtain 
adjusted age groups. The method is applied in Tables 5 and 6 (Appendix A) for 
females and males respectively. In applying the methods, total population size 
is assumed to be correct. Comparison of the results obtained through the 
application of various techniques is given in Tables 7 and 8 (Appendix A). The 
tables show the observed and graduated proportionate age distribution for both 
sexes.
Table 2.5 shows the age-specific sex ratios of the observed and smoothed 
populations.
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Table 2.5: Age-Specific Sex Ratios Obtained by Various
Graduation Methods and the Observed Ones
Age
Group
Observed Graduation
Formula
Quadratic
Trend
Oblique-
ogive
Logit
Transformation
0 - 4 105 103 106
5 - 9 108 95 93
10 - 14 112 103 90
15 - 19 98 97 93 103 91
20 - 24 83 81 84 101 92
25 - 29 80 78 81 100 96
30 - 34 90 88 ’ 83 98 102
35 - 39 105 101 100 101 100
40 - 44 109 109 110 101 108
45 - 49 121 117 112 103 110
50 - 54 113 118 118 99 120
55 - 59 126 118 117 94 121
60 - 64 116 134 120 93 127
Source : Derived using the 1973 census age data.
The above table shows that the graduation formula and the quadratic 
trend techniques gave very poor results and did not improve the run as far as 
the sex ratio is concerned. The main objection to these two techniques is that 
they depend on mathematical functions.
The logit transformation system gave a somewhat better result compared 
with the previous two methods, although the values of the sex ratios deteriorate 
fron age group 40-44 onwards. The technique is most useful in cases where the 
age-misstatement is not severe, but noticeable (Carrier and Hobcraft, 1971:15). 
The oblique axis-ogive method gave the best result compared to all other 
methods. Although the method is crude and simple, it works very well in 
situations where large errors exist in the age data. Another advantage over 
mathematical models is that any age groups may be used and age intervals could 
be varied to suit the particular pattern of misstatements (Carrier and Hobcraft, 
1971:15).
A graphical representation is made in Figures 6 and 7 for the 
proportionate age distribution obtained by the oblique axis-ogive, the logit 
transformation and the observed distribution.
The oblique axis-ogive method gives a satisfactory result up to age 
group 60-64 for both sexes. So as not to fall in the trap of over-smoothing 
the data, the results are accepted as such.
In Table 2.6 below, the final sex-age structure is obtained by allowing 
for the assumed 5 per cent underenameration and the "unknown" category. The two 
are pro-rated according to the weights of each age group for both sexes.
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Taole 2.6: Adjusted Population in 5-Year Age Groups
Age Group Male Female
0 - 4 1505 1461
5 - 9 1142 1201
10 - 14 883 853
15 - 19 661 642
20 - 24 549 543
25 - 29 503 505
30 - 34 462 469
35 - 39 425 418
40 - 44 372 366
45 - 49 269 261
50 - 54 226 229
55 - 59 141 150
60 - 64 127 136
65 - 69 94 88
70+ 87.5 86.5
TOTAL 7746.5 7372.5
Source : Compiled from Table 2.5 and an assumed 5 per cent under­
enumeration.
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CHAPTER THREE 
Mortality
3.1_____ Past Findings
Tine attempts to measure mortality in tne Sudan before tine 1973 census 
mainly utilized indirect techniques. The measurements were based on defective 
and incomplete data, and, as such, the mortality situation before the 1973 
census was mostly guess work. It was difficult to establish a reliable 
mortality level and trend from the limited data provided by tne 1955/56 census.
A sumary of indices, relating to mortality arrived at by various 
scholars in the past, is given in Table 3.1.
Table 3.1; Summary of Mortality Findings 
by Different Scnolars
Study and Data Used Crude Death 
Rate
Infant 
Mortality 
Rate
Expectation 
of life at 
Birth
1955/56 Preliminary Pop. 
Census Results 18.5 94
Kortki (1955/56) 32 - -
U.N. and Sudan Government
(1955/56) 20 - 25 - 40
Demeny (1955/56)
North Model 21.5 Males 135 46.0 Females
19.2 Females - 42.7 Males
East Model 29.6 Males 246 39.0 Females
26.4 Females - 36.2 Males
Van Den Boanen (1955/56) 15 (1966) -
12 (1996) -
Zachariah (1964/66)
Knartoum City - - 66.4
Large Towns - - 57.9
Other lOwns 55.1
Source : Department of Statistics, Sudan, 1977C.
Kortki used the United iNIations life tables and estimated a crude death 
rate of 32 per thousand population. Another attempt was tne joint study by the 
United Nations and the Sudanese government (U.N., 1964) where a very different 
set of vital rates was derived, using tne same data and following almost similar 
proceudres. Demeny (1968:466-514) used Coale-Demeny model life tables for his 
estimation. Demeny considered tne tribal population a closed population and 
made the estimates accordingly.
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Van Den Boomen (1958:75) assumed that the mortality pattern followed the 
logistic growtn curve. His findings are suspect because he borrowed mortality 
indices relating to other countries (Belgium, Germany, France, Italy and U.S.A) 
to calculate the constants of the logistic curve. To him the mortality trend in 
the Sudan resembled - during 1955/56 - the mortality experience in those Western 
countries oetween 1905 and 1955.
A more recent study by Zacharian (1972) utilized a different body of 
data. He used data from the 1964/66 urban and housing survey in conjunction 
with the 1955/56 census data to estimate mortality in urban Sudan.
From the foregoing discussion and Table 3.1, it is clear that different 
mortality indices were derived, based on deficient data from the past. The type 
of data provided by the 1955/56 census contributed to the main limitation of 
those studies, Many sources of bias could affect those estimates. The census 
age-sex structure was produced in ill-defined broad-based age groups. Also, the 
census was enumerated on a sample basis and extended over a period of fourteen 
months.
3.2_____ Infant and Childhood Mortality Estimates from the 1973 Census
As mentioned before, an important question which oould have provided 
significant data on mortality, namely, deaths in the 12 months prior to the 
census by age-sex of the deceased, was not asked in the 1973 census. As such, 
it is impossible to use direct techniques to measure the age pattern of 
mortality.
However, there are a number of indirect techniques which could be used 
to estimate infant and childhood mortality. Brass (1968:104-114), with seme 
later modifications by Trussell (1975:97-107) developed techniques that 
facilitate estimation of infant and childhood mortality from the reported 
proportion of children dead, by age of vomen. The proportion of children dead, 
which is an index of survival, oould be converted into conventional measures of 
mortality. The assumption is that there is no relation between the mortality of 
mothers and their children because in these methods the surviving children of 
dead mothers are not included. Another assumption is that the mortality does 
not change over the period of esimation. Also, an implicit assumption of 
constant fertility is included in both techniques.
Both methods have been applied to the 1973 census in the Sudan and the 
results are shown in Table 3.2.
Table 3.2.: Estimates of Infant and Childhood
Mortality from tne 1973 Census
Age Group Number
of
Women
(1)
X ^ 
— 
—- 
NJ (3)
D (x)
Brass
(4)
<Jx<pl/p3> qx(p2/p3>
Trussell
(West)
<3x
15 - 19 613730 1 .304 .173 .169 .159 .175
20 - 24 547046 2 1.498 .185 .187 .181 .185
25 - 29 673196 3 2.746 .192 .191 .187 .186
30 - 34 474775 5 3.531 .205 .205 .202 .202
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(1) x is the age of children to women in the corresponding age group.
(2) P/x > is the average parity at age x.
(3) D/X) is the proportion of children dead at age x.
(4) qx is the probability of dying at age x.
Source : Derived using proportion of dead children; 1973 census data.
Fran the results in tne above cable it is clear that Trussell's method 
gives higher estimates of mortality for age groups 15-19 and 20-24. However, 
tne results for the other two age groups are almost similar.
For many reasons, the results obtained by applying these methods are 
unreliable (U.N., 1967:75; Brass 1973:19) and should be interpreted with 
caution. Brass in his model, used his polynomial fertility schedule and the 
general standard model for mortality. This was criticized as being crude 
because fertility might vary from his mathematical model (Sullivan, 1972). The 
models are age models and, as such, age misstatement could nave an effect on the 
results. The direction of the error might be caused by digit preference and the 
likely result is that the recorded age distribution will be older than the 
actual. This might lead to lower mortality estimates (Trussell, 1975). It was 
made obvious in Chapter Two that the age-sex data are severely distorted in the 
Sudan. For this reason, the robustness of the techniques to these errors might 
be questioned. Ocher problems can also affect the results. Under conditions of 
high mortality, children whose mothers die have a higher risk of dying than 
other children. Another selection problem is that living children, witn a dead 
mother, are excluded. In certain cultures, or where illiteracy is high, 
children who have died might be omitted. In other situations, still births are 
reported as having been b o m  alive and died subsequently (Brass, 1975:56).
Another problem of the age models is that they do not consider the 
effect of parity on mortality. The results might be affected because it is more 
likely tnat high mortality is associated with higher parity.
The level of infant mortality estimated from the proportion of dead 
children by women aged 15-19 is unreliable too. Tne number of women in this age 
group with any childbearing experience is too small to allow any 
generalizations.
For this reason, estimates of mortality, using the ratio P 2/ P 3 for 
picking up the weights, are considered more satisfactory since the parameter 
P^ is sensitive, botn to age reporting errors at the start of childbearing, 
and to sampling fluctuations due to relatively small number of births.
For tiie purpose of this study, estimates of q^), q ^  and q ^  
obtained by using the ratio P2/P3 are considered satisfactory.
3.3_____Adult Mortality
Estimates of adult mortality can be obtained by using orpnanhood data. 
Data on proportions of respondents whose mother (father) is still living can 
yield plausible estimates of adult mortality (Brass and Hill, 1973:111-123). 
The logic behind this methodology is that the proportion of respondents of a 
given age group whose mother (father) has died is a function of the mortality 
experience of all the mothers (fathers) in that age group.
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For the application of this method, the mean age of the distribution of 
births by age of mother (fatner) is crucial. Ihis parameter is necessary to 
select weights to convert proportions with surviving mother (father) into life 
table probabilities of survival. In tne case of mothers tnis indicator can be 
directly estimated fron information on births in the last 12 months, classified 
by age of mother. It is more complicated to calculate this parameter for 
fathers because current fertility of fathers is not available. The mean age of 
fatners can be assumed as equal to the mean age of mothers plus a constant.
This constant is taKen as the difference between the two means of the 
proportions ever married classified by age and sex (Brass, 1975:79).
From the returns of the 1973 census, the mean age of the distribution 
of births by age of mother and father (M) is calculated as 27.5 and 33.5 
respectively. Estimates of adult mortality are given in Table 3.3, using the 
Brass-Hill technique (1973). --
Table 3.3: Estimation of Adult Mortality from 
Orphanhood Data
Age
Group N
Males M = 
W(N)
33.5
132.5+N
132.5
Females
5P$
M = 27.5 
W(N) 125+N
125
5 - 9 5 .945 — .975
10 - 14 10 .910 .553 .92923 .959 .654 .96946
15 - 19 15 .828 .657 .88187 .907 .769 .94699
20 - 24 20 .708 .694 .79128 .837 .879 .89853
2 5 - 2 9 25 .580 .677 .66666 .750 .964 .83387
30 - 34 30 .459 .550 .52555 .654 1.018 .75173
35 - 39 35 .352 .453 .40045 .564 1.057 .65913
40 - 44 40 .234 .049 .23978 .432 .980 .56134
45 - 49 45 .132 -.261 .10538 .343 .973 .4296
50 - 54 50 .101 -.410 .08829 .232 .794 .32013
55 - 59 55 .074 -.531 .05966 .177 .550 .20725
60 - 64 60 .118 .299 .13564
Source : Derived using orphanhood data from the 1973 census
The estimates in the table are only survival probabilities. However, 
they can be used to estimate the survival function ^x. Proper values of 
■*•25,... for females, and -*-32.5,... for males could be obtained from a life 
table selected for the study area based on tne value of 2 estimated from 
proportion of children dead to women aged 20-24. The value of ^2 for both 
sexes is used to locate the appropriate life table, assuming tnat the relation 
between child and adult mortality in the life table is relevant to the Sudanese 
population. The corresponding level of mortality is level 12 in Coale-Demeny 
West family of model life tables.
The survivors at exact age 25 for females, and 32.5 for males, are 
.71895 and .65976 respectively. Table 3.4 shows the comparison of survivals at 
exact age x for both sexes in tne model life table (level 12) and the expected 
survivals calculated from orphanhood data.
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Table 3.4: Comparison of ~*~x Values as Observed in
Model Life Table and derived ones using Orphanhood Mefcnod
-*-x Female ^x Male
X Model West 
12
Orphanhood X Model West 
12
Orphanhood
25 .71895 .71895 32.5 .65976 .65976
35 .66416 .69699 45 .57322 .61315
40 .63359 .68084 50 .52882 .58182
45 .60124 .64599 55 .47501 .52205
50 .56615 .59952 60 .41208 .43984
55 .52237 .54046 65 .33625 .34674
60 .46913 .47388 70 .25184 .26421
65 .39921 .40357 75 .16449 .15820
70 .31611 .30836
75 .22011 .23016
The above table shows that the ■*-x values, calculated from orhanhood
data, are consistently higher for Doth sexes up to age 60. After tnat age, they 
are, to same extent, comparable to the corresponding 1x values in the model 
life table.
In the orphanhood metnod there are a number of sources of probable bias 
introduced in the estimates of mortality. There might be problems of adoption 
effect as well as missing the mortality experience of non-parents. Bias could 
also result if tnere is a relation between maternity and child mortality. Also, 
one motner or father could be reported by more than one child (Brass, 1975:61, 
Hill and Trussell, 1977:323).
There are also other sources of bias encountered in estimating adult 
mortality from infant and childhood mortality. The age pattern of mortality, 
especially in developing countries, may deviate substantially from any of the 
existing models (Blacker, 1977:107). The estimate of child mortality refers to 
the last 2 to 5 years, whereas the adult mortality estimates refer to the last 
20 to 30 years. The combination of the two, to estimate current mortality, 
could introduce serious Dias, especially in situations of declining mortality 
(Page and Wunch, 1976:61).
However, in the absence of any other source of data, these results could 
facilitate rigorous tests of mortality estimates in the Sudan.
3.4_____General Mortality
The general mortality situation could be indicated by a summary index, 
such as tne crude death rate or expectation of life at birth. Unfortunately the 
required data for tne calculation of these indices are nor provided by the 1973 
census. For this reason, reliance will be mainly on indirect procedures to 
obtain such an index.
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First, an attempt is made to establish the mortality level by examining 
the mortality levels indicated by the various estimates in tne previous section. 
In the following table (3.5) the mortality levels are calculated from childhood 
qx values at ages 2, 3 and 5. For adult mortality, ex values, provided by 
the orphanhood method and the expectation of life at certain ages (Blacker, 
1977), are used to indicate the mortality levels.
Table 3.5: Mortality Levels Indicated by Different Estimates
Childhood Mortality Adult Female Mortality Adult Male mortality
x qx West x lx West ex West x lx West ex West
2 .181 12 25 .71895 12 40.6 13.5 32.5 .65976 12 32.5 13.6
3 .187 12.4 35 .69699 13.0 45 .61315 13.1
5 .202 12.6 40 .68084 13.4 50 .58182 13.4
45 .64599 13.3 55 .52205 13.3
* 50 .59952 12.9 60 .43984 12.8
55 .54046 12.5 65 .34674 12.3
60 .47388 12.1 70 . 2642J 12.1
65 .40357 12.1 75 .15820 11.7
70 .30886 11.8
75 .23016 12.4
Apart fan a few exceptions, all the mortality levels in Table 3.5 
evolve between levels 12 and 13 in tne West model life tables. Tne average 
mortality levels calculated frcm childhood, female and male adult mortality 
estimates, are 12.3, 12.5 and 12.6 respectively. Although the mortality levels 
from the three estimates are ccmparaole, the mortality level indicated by the 
cnildhood mortality estimate is preferred to the other two. This is because of 
the many sources of bias expected in the orphanhood method mentioned earlier. 
Another reason for this choice is that the childhood mortality estimate 
indicates the mortality experience for both sexes in a very recent time period 
compared to the orphanhood method. In this sense, it furnishes a better 
estimate of the current mortality level. Therefore using level 12.3 in the West 
model life tables, the expectation of life at birth is 48.2 and 45.4 years for 
females and males, respectively.
Anotner procedure is also used to calculate a general mortality index, 
namely the expectation of life at birth. In contrast to the first method used 
above, two parameters will be used to construct a life table for the population. 
The childhood and adult mortality estimates frcm table 3.5 are spliced to 
construct hybrid life tables by using the logit system (Brass, 1971:69-110, 
Brass, 1975:80). To construct the life table, the equation Y(x) = + ßYs(x)
is used wnere Y(x) is the logit of the observed lx vaiue, and Yg(x) is the 
corresponding logit value in the standard, oc is an indicator of the mortality 
level in relation to the standard, and p snows the relationship implied between 
child and adult mortality. Mortality level 12 in the West family model life 
tables is used as the standard for both sexes. Tne constructed life tables for 
both sexes are shown in Appendix B.
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The expectation of life calculated from the constructed life tables came 
out as 47.4 and 44.8 years for females and males, respectively. This result 
compares favourably with the previous estimate, although it is slightly lower.
One point to be mentioned, at this juncture, is that, although the logit 
system works very well in the middle age range, the accuracy of the system is 
doubtful for infancy and at later years of age (Brass, 1971:95).
The crude death rate is also calculated for the country by applying the 
age specific death rates from the constructed life table, to the actual 
population. The estimated rate is 18.9 per thousand. The crude death rate is 
again estimated by using the stable population technique. The reported age 
structure for both sexes is used, together with a 2.5 per cent annual rate of 
growth, to locate the corresponding stable population models. The calculated 
crude death rate was 20.5 per thousand population.
The mortality in the Sudan as indicated by the above findings, is high, 
judged by contemporary world standards. The following table shews a comparison 
of mortality indicators for various countries between 1970-1975. The comparison 
is to illustrate where the Sudan stands in relation to developing countries in 
Africa and Latin America and developed countries.
Table 3.6: A comparison of Mortality Indicators in
various Countries in the Period 1970-75
Country Crude Death Rate Expectation of Life 
at Birth
Algeria 15.4 54.8
Angola
Central African
24.5 40.1
Republic 22.5 36
Chad 24 35
Ethiopia 25.8 39.5
Kenya 16 51.2
Egypt 12.3 53.8
Libya 14.7 54.8
Sudan 18.9 46.8
Costa Rica 4.6 64.8
Cuba 5.6 71.8
Elsalvador 7.5 60.4
Jamaica 7.1 66.6
Uruguay 9.9 71.6
U.S.A 8.9 76
Canada 7.3 76.4
China 10.3 63.3
Japan 6.3 77.3
Source : U.N. Demographic Yearbook, 1977:151-153.
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As the aeove table shows, the mortality situation in the Sudan is better 
than sane other African countries, and worse, canpared to others. The country 
is lagging far behind the developing countries outside Africa, and the developed 
countries.
The high infant mortality rate (159) in the country gives a clear 
indication of the poor level of health services available, especially maternity 
and child care services. Due to the vast area of the country and the sparsely 
settled population, the cost of the extension of an adequate medical 
infrastructure becomes very expensive and cannot be met due to lack of funds. 
Transport and communication facilities are underdeveloped which makes it 
difficult to convey goods and services to remote areas and, in the rainy 
season, most parts of the country became isolated.
There are also ecological and environmental factors that make life most • 
hazardous. One-third of the population lives in the South in a humid climate 
and highly exposed to infectious diseases. According to the Ministry of Health 
(1974:11), "Malaria is endemic all over the country, gradually increasing in 
prevalence from north to south".
The indicators of the health status of a population are the incidence of 
morbidity and the levels of mortality. In the absence of systematic reporting, 
and recording, adequate and reliable statistical data are not available in the 
Sudan with regard to morbidity and mortality. In the following table (3.7) seme 
information on the leading causes of death in the county are shown.
Table 3.7: Seme Data on Morbidity and Death in
the Sudan in 1976
Disease Morbidity Dead
Malaria
Pneuumonia
Entritis
Malnutrition
Diabetics
Amoeobic Dysentry
T.B.
Active Rheumatic Fever 
Diarrhoea
114,182 13,011
29,383 889
21,434 3,473
12,324 2,953
7,126 902
12,713 1,016
4,645 711
17,492 516
35,956 4,197
Source : Annual Statistical Report, Ministry of Health, Sudan 
1977:57 and 103
The diseases in the above table were jointly responsible for 60.5 per 
cent of all deaths reported at the health facilities in the country. This stows 
that most of the death toll is caused by parasitic, infectious and canmunicable 
diseases. It has to be noted that, these data are inadequate for describing the 
health status of the Sudanese population, Decause of their selectivity, limited 
coverage, incompleteness and poor diagnosis of the diseases.
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Ignorance is  ano tner f a c to r  tn a t  ag g rav a tes  the problem of poverty  and 
d is e a s e . I l l i t e r a c y  is  hign in  the  co u n try , and ou t of the to ta l  number of 
wcmen, f i f t e e n  y ears  o f age and o v er, about 90 per c en t h a v e n 't  had any kind o f 
ed u ca tio n , However, th i s  r a t io  v a r ie s  fro n  93 p er cen t in  the ru r a l  a reas  to  72 
per c en t in  the  urban a re a s  (Department o f S t a t i s t i c s ,  Sudan, 1977B:35). This 
h igh  ra te  o f i l l i t e r a c y  among m others does n o t on ly  mean tney cannot take 
b e t te r  jo b s , b u t a lso  th a t  they a re  no t in  a good p o s i t io n  to  take b e t te r  ca re  
of t h e i r  c n iid re n .
The p re se n t low le v e l o f h e a lth  s e r v ic e s ,  the  poor environm ental 
s a n i t a t io n ,  the  la ck  of high standard  p e rso n a l hyg iene, to g e th e r w ith  u n sa n ita ry  
m idw ifery, a l l  c o n tr ib u te  s ig n i f ic a n t ly  to  the h igh  incidence of m aternal 
d e a th s .
To know the q u a l i ty  o f the  a v a ila b le  n e a itn  s e rv ic e s , i t  is  im portan t to -  
have a look a t  the h e a lth  i n s t i tu t io n s  and in d ic a to rs  in  the coun try . In 1974, 
the M in is try  o f H ealtn  m ain tained  122 n o s p i ta l s ,  1500 d isp e n sa r ie s  and d re ss in g  
s ta t io n s ,  139 n e a lth  c e n tre s  and 620 c l in ic s  (w ith  a to ta l  o f 15,391 beds) and 
1413 d o c to rs . I h is  g iv e s  a b ed /p o p u la tio n  r a t i o  o f 1:10333 and d o c to r /  
p o p u la tio n  r a t i o  o f 1:9949.
Compared to  in te rn a t io n a l  s ta n d a rd s , and the  minimum requ irem ents 
recomnended oy tne WrfO, tne number o f h o s p ita l  b ed s/p o p u la tio n  and number o f 
d o c to rs /p o p u la tio n  fo r  tne Sudan is  very  low. The minimum requirem ents 
recommended a re  5-6/1000 and 1/1000 f o r  h o s p ita l  b ed s/p o p u la tio n  and 
d o c to rs /p o p u la tio n  re s p e c tiv e ly  (U nited N a tio n s , 1973). Furtherm ore, Table 3 .8  
below g iv e s  same d a ta  on h e a ltn  f a c i l i t i e s  in  Sudan in  1976/77.
Table 3 .8 : P o p u la tio n  and H ealtn  Personnel R atio s
fo r  The Sudan in  1976
P opu la tion  Per P opu la tion  Per P opu la tion  Per H ealth  Budget
Doctor Nurse T ra d it io n a l as % o f 'Total
Midwife Budget
8507 1091 3253 5.06
Source : Annual S t a t i s t i c a l  R eport, M in is try  o f H ea lth , Sudan, 1977A:7.
I t  i s  c le a r ly  obvious fro n  the p rev io u s  d isc u ss io n  th a t  th e re  a re  many 
socio-econom ic and environm ental f a c to r s  re sp o n s ib le  fo r  tne h igh  m o r ta l i ty  
le v e l  in  the  Sudan.
3 .5_____ M o rta lity  Trends
At tne  p re se n t s tag e  of knowledge o f the  demographic c h a r a c te r i s t i c s  o f 
p o p u la tio n  in  the  Sudan i t  is  a d i f f i c u l t  ta sk  to  e s tim a te  and e s ta b l is h  
m o r ta l i ty  tre n d s . The d a ta  which a re  a v a i la b le ,  and th e i r  poor q u a l i ty ,  make i t  
even more com plicated . No lo n g itu d in a l d a ta  have been c o lle c te d  to  f a c i l i t a t e  
co h o rt a n a ly s is  a t  d i f f e r e n t  p o in ts  in tim e and tne  1955/56 and 1973 censuses 
a re  not com patib le . As became obvious fro n  the  d isc u ss io n  in the p rev ious 
s e c t io n s ,  th e re  was no a l t e r n a t iv e  to  using in d ir e c t  techn iques to  e s tim a te  
m o r ta l i ty  le v e ls  in  the coun try .
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The underlying assumption in the previous techniques for mortality 
estimates is tnat mortality has remained constant in the recent past. However, 
Feeney (1980) relaxed the above assumption and proposed a method for estimating 
trends in infant mortality. He considered the situation when the trend of 
mortality is linear.
Feeney proved that as long as the decline in mortality is linear, the 
mortality estimates go through the same point, i.e., the estimate at that point 
in time is a true estimate. This means, estimates of infant mortality could 
have a point in time attached to them. The calculated infant mortality rates 
will then facilitate measuring the trend.
Coale and Trussell developed a different technique that could possibly 
allow measurement of mortality trends (1977). They proved that Brass's 
childhood estimates of mortality pertain to a particular time in the past. Use 
is made of this technique and estimates of I2 fron I3 and I5 to detect the 
mortality trend. These two estimates of 1 3  together with the original value 
of I2 give three estimates in three periods which make it possible to trace a 
trend.
The results of the application of Feeney and Coale - Trussell methods 
are shown in the following table.
Table 3.9: Time Reference for Infant and
Childhood Mortality Estimates
Age Group
(1 )
IMR Year
Prior
Census
(2 )
X
(3)
A EstimatedWest
Level
Estimatedi2 YearsPriorCensus
20-24 148.5 2 . 6 2 .819 1 2 .819 3
25-29 134.4 4.5 3 .813 12.4 .827 5.1
30-34
35-39
130.6
129.4
6 .8  
9.4
5 .798 1 2 . 6 .831 7.9
(1) IMR : Infant Mortality Rate
(2) x : Age of children to women in the corresponding age group
(3) 1 : Survivors at age x.
Although the two methods give the same indication of an increasing 
mortality in the Sudan, the result is practically unacceptable. These results 
are contrary to expectations, it is commonly found that in developing 
countries, especially after the second war, there was a decline in mortality.
One believes that mortality cannot be rising in the Sudan. There is a 
continuous - although slow - improvement in the provision of health services 
tnrougn increasing numbers of trained doctors and nurses, and extension of the 
medical infrastructure to areas that were lacking any health facilities. Also, 
the government has been launching an ambitious malaria erradication programme, 
since the sixties.
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The disappointing results of both methods however, could be due to 
errors in tne child survivorsnip data, togetner with failure to meet the 
assumptions underlying the two techniques. Another source of error could be 
differential infant mortality by age of mother, as well as distortion in the age 
structure.
The failure of tne above metnods leaves us witn a very crude estimate of 
mortality trend, namely, the crude death rate estimates provided by the 1955/56 
and 1973 censuses. 'Ihe 3oint study by the United Nations and the government of 
tne Sudan (1964) estimated the crude death rate as 23 per thousand population. 
Ihe estimated crude death rate from tne 1973 census is 18.9 per thousand 
population.
Both estimates provide a rougn indication of a mortality decline in tne 
country between the two censuses. This change in mortality could have been 
effected by a shift in tne age structure, but this possiointy is ruled out 
because it was snown in chapter Two that the age structure in the second census 
remained almost tne same.
It is difficult, nowever, to establish a trend using 3ust two points in 
time, separated oy 17 years without information about what course the mortality 
had taKen inbetween.
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CHAPTER 4
F e r t i l i t y
4 .1_____ P a s t  F in d in g s
N otning was known abou t tn e  f e r t i l i t y  o f  th e  p o p u la tio n  in  tn e  Sudan 
b e fo re  tn e  1955/56 ce n su s . T h is  census gave seme c lu e s  and g u id e l in e s  o f  th e  
f e r t i l i t y  l e v e l  in  tn e  c o u n try . Sane o f th e  f e r t i l i t y  e s t im a te s  c a lc u la te d  by 
v a r io u s  s c h o la r s  u sin g  d i f f e r e n t  d a ta  s o u rc e s ,  a re  summarized in  T ab le  4 .1  
below.
T ao le  4 .1 :  Some P a s t  F in d in g s  on F e r t i l i t y  and
Growth R ate f o r  th e  Sudan
Source o f  E s tim a te
Crude B ir th  
R ate
p e r  1000
Growth
R ate
p e r  c e n t
F in d in g s  o f  tn e  1955/56 census 51 .7 3 .32
K o rtk i E s tim a te  from 1955/56 census 60.0 2.81
U.N. and Sudan Government j o i n t  s tu d y 45-34 2-3,4
(5 1 .9 )* (2 .8 1 )*
Demeny's E s tim a te s  from th e  1955/56 census 
Z a c h a r ia n 's  E s tim a te s  from th e  1964/66
48.7 2 .74
Urban and Housing Survey 49.0 2 .8
H e n in 's  E s tim a te s  from th e  1955/56 census 56 .0 3 .6
* The r a t e  s e le c te d  from th e  range  fo r  th e  s tu d y .
Source : D epartm ent o f  S t a t i s t i c s ,  Sudan, 1977B:7.
A lthough  m ost o f th e  e s t im a te s  in  th e  aoove ta o le  a re  c a lc u la te d  from 
th e  same so u rce  o f  d a ta ,  y e t  th e y  a re  in c o n s i s t e n t .  The d i v e r s i t y  o f  th e  
r e s u l t s  cou ld  h a rd ly  oe a t t r i b u t e d  to  d i f f e r e n c e s  in  m ethodology adopted  by tn e  
v a r io u s  s c h o la r s .  T h is  su g g e s ts  an obv ious low q u a l i ty  o f  th e  a v a i la b le  d a ta  
i t s e l f .
The im p re c is io n  o f th e  tim e p e r io d  cou ld  p o s s io ly  upw ardly a f f e c t  th e  
r e s u l t s  oecause  tn e  census ex tended  o v er a p e r io d  o f  14 m onths. The 1955/56 
census was conducted  on a sam ple b a s is  w hich means r e s u l t s  cou ld  be b ia se d  due 
to  sam pling e r r o r s  and randan  v a r i a t i o n s .
A v e ry  im p o rtan t s tu d y  tn a t  shed i i g h t  on th e  f e r t i l i t y  l e v e l s  and 
d i f f e r e n t i a l s ,  was tn e  one conducted  by H enin. He d es ig n ed  a  su rv ey  to  s tu d y  
tn e  f e r t i l i t y  d i f f e r e n t i a l s  by mode o f  l i v in g .  The su rv ey  covered  th e  n a n a d ic , 
s e m i- s e t t l e d  and s e t t l e d  s e c t io n s  o f  th re e  b ig  t r i b e s  in  th e  c o u n try . He found 
t n a t  (1968, 1969) f e r t i l i t y  was h ig h e s t  among tn e  s e t t l e d  s e c t io n ,  th e n  tn e  
s e m i- s e t t l e d  and nanad ic  s e c t io n s  o f  th e  same t r i b e .
H e n in 's  f in d in g s  a re  very  im p o rtan t and have g r e a t  im p lic a t io n s  f o r  tine 
fu tu r e  f e r t i l i t y  tre n d  in  th e  c o u n try , because  th e  namads c o n s t i tu te  11 p e r  
c e n t  o f  tn e  t o t a l  p o p u la tio n  in  tn e  Sudan.
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After Henin's study there was no other attempt to study fertility in the 
country until the second population census wnich was conducted in 1973.
4.2_____Estimates of Fertility fran the 1973 Census Data
Tne 1973 census provides a comprenensive body of data tnat could be used 
to measure fertility in the country. The census questionnaire included 
questions on current and retrospective fertility. ‘The data provided for the 
estimate of fertility are: cniidren b o m  one year before the census classified
by age of wonan, tne parity and age structure in five year age groups. This set 
of data allow measurement of various fertility indices.
In Table 4.2 is shown the reported births in tne year preceding the 
census for the country as a whole, as well as its provincial divisions. It 
should be noted nere that these data refer to the settled population only. Tne 
ncmadic and seasonal migrant sections of the population are excluded for fear of 
probable bias in tne results due to the inadequacy of coverage of the mobile 
section of the population during the census period. As mentioned earlier, the 
Department of Statistics designed a pose-enumeration survey to cover this 
section of the population.
Table 4.2: Births in the last 12 months before the
Census and the Estimated Crude Birth Rate
Name of Total No. of births Estimated
Province Population one year Birth
before the Rate (per 1000)
Bahr ELgazal 1321754 54092 40.9
Blue Nile 2701307 114050 42.2
Dar Fur 1665153 61862 37.1
Equatoria 722297 29389 40.7
Kassala 810873 31557 38.9
Khartoum 1040621 33289 36.8
Kordofan 1691799 70487 41.7
Northern 824558 33271 40.3
Upper Nile 760774 29740 39.1
Red Sea 271252 8800 32.4
Sudan 11810388 471537 39.9
Source : Department of Statistics, Sudan, 1977B:13
The last column in the above table shows consistent estimates of the 
crude birth rates, with the exception of Dar Fur, Khartoum and the Red Sea 
provinces. In spite of the apparent consistency, these results should be 
interpreted with caution. Tne results do not conform to tne expectations of 
fertility levels suggested oy the past fertility records of the country.
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The crude birth rate was 51.9 per thousand in the 1955/56 census. The 
39.9 for the same rate in the 1973 census indicates a 23.1 per cent drop in the 
fertility level during the intercensal period. It is most unliKely that this 
sharp decrease in fertility could happen. There was not a drastic change in the 
socio-economic structure of the Sudanese Society to effect such a decrease in 
fertility. One strongly believes that these results are grossly underestimated.
Notwithstanding the clear statement of the question about births in the 
last year before the census, there are reasons why a correct answer is difficult 
to obtain. Lack of personal awareness together with mistrust of the whole 
census operation, leave respondents without interest or positive cooperation 
with enumerators. Illiteracy is another factor that contributes to ignorance of 
age reckoning. Respondents possibly fail to locate births in the twelve months 
period. Many may give answers that relate to the last nine or ten months, 
simply because they are familiar with these numbers as they refer to the 
gestation period.
Unfortunately, there are no other independent sources with which to 
compare the estimated birth rate. Other fertility indices will be calculated 
from the 1973 census data to examine the plausibility of the previous results. 
The reported births by age of women will be used to estimate age-specific birth 
rates, and the total fertility rate. This is shown in Table 4.3.
Table 4.3: The Reported Age Specific Birth Rates
and Total Fertility Rate, Sudan, 1973
Age Group Age Specific Fertility
(Reported) Rates
15 - 19 .103 
20 - 24 .252 
25 - 29 .260 
30 - 34 .200 
35 - 39 .144 
40 - 44 .057 
45 - 49 .032
Total Fertility Rate 5.265
Source : Fertility Report, 1973 census, Sudan; 1977B:23.
From the above results, the age pattern of fertility in Sudan can be 
discerned. This is examined by looking at the age at which the age specific 
birth rate is maximum and the degree of concentration of fertility in age groups 
at, or near, the peak.
The age pattern of fertility shows that age groups 20-24, 25-29 and 30- 
34 contribute more than 67 per cent of total fertility. This pattern resembles 
a broad-peak type where the age specific fertility rates for women aged 20-24 
and 25-29 years differ only slightly, while greatly exceeding the rates for 
younger and older groups (U.N. 1963:106).
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The age p a t te rn  o f f e r t i l i t y  in  Sudan a lso  s ig n i f ie s  a h i g h - f e r t i l i t y  
p o p u la tio n . This i s  Decause women aoove age 34 c o n tr ib u te  more than 22 p e r cen t 
o f the to ta l  f e r t i l i t y .
The o th e r  e s tim a te  c a lc u la te d  from tne  a g e -sp e c if ic  f e r t i l i t y  r a te s  is  
the to ta l  f e r t i l i t y  r a te .  The to t a l  f e r t i l i t y  e s tim a te  is  not f re e  from a l l  the 
b ia se s  a f fe c t in g  the age s p e c if ic  f e r t i l i t y  r a t e s .  'The to t a l  f e r t i l i t y ,  
c a lc u la te d  fro n  c u r re n t  f e r t i l i t y  d a ta ,  w i l l  be compared w ith  a s im ila r  index, 
namely the completed fam ily  s iz e ,  so as to  checK the  r e l i a o i l i t y  o f the  p rev ious 
e s tim a te s  o f f e r t i l i t y .
The completed fam ily  s iz e  i s  comparable w ith the  to t a l  f e r t i l i t y  r a te  
because i t  i s  the  to t a l  number o f l iv e  born c h ild re n  fo r  waten who have passed 
th e i r  ch ild b earin g  s ta g e . This is  the  p a r i ty  o f women above age 50. This 
measure is  assumed to  be f re e  o f id e n t i f i c a t io n  b ia s  because the q u estio n  
concerning p a r i ty  has no time dim ension in  i t .  'Total f e r t i l i t y  and completed 
fam ily  s iz e  a re  supposed to  t a l l y  i f  age s p e c if ic  f e r t i l i t y  r a te s  were c o n s ta n t 
over a long tim e. The assum ption of c o n sta n t f e r t i l i t y  cannot be adequate ly  
j u s t i f i e d  in  the p re se n t s ta t e  o f knowledge about the  p o p u la tio n , b u t i t  is  
accep tao le  s in ce  the s o c ia l  m atrix  o f f a c to r s  a f fe c t in g  the peoples rep ro d u c tiv e  
behaviour has remained alm ost the same.
Table 4 .4  below shows the mean p a r i ty  d i s t r io u t io n  by age o f women. Tne 
completed fam ily  s iz e  is  in d ic a ted  in  the  ta b le  by tne p a r i ty  o f wanen aged 50 
and over.
Table 4 .4 : The Reported P a r i ty  by Age o f /Jomen, 1973 census
Age Group P a r i ty
15 -  19 .370
20 -  24 1.793
25 -  29 3.234
30 -  34 4.353
35 -  39 5.011
40 -  44 4.943
45 -  49 4.345
50+ 4.039
Source : F e r t i l i t y  Report:, 1973 Census -  Sudan, 1977:27
The p a r i ty  column in  the ta o ie  shows th a t  the  number o f c h ild re n  ever 
bom  in c rease s  w ith  age o f women up to  age group 35-39 w hereafte r i t  
d e te r io r a te s .  The p a t te rn  is  a c le a r  in d ic a tio n  of e r ro r  in  the p a r i ty  d a ta . 
Tne lo g ic a l sequence i s  a g radua l in c rease  w ith  age reach ing  a peak a t  the end 
o f c n ild b e a n n g  age.
As in  many developing c o u n tr ie s ,  and e s p e c ia l ly  in  A fr ic a , the  lower 
re p o rtin g  o f p a r i ty  w ith  advance in  age is  a t t r ib u te d  to  memory la p se . 
Sometimes s o c ia l  taooos a re  behind re lu c ta n c e  to  re p o r t  dead r e la t i v e s ,  
p a r t i c u la r ly  c h ild re n  (U.N. 1967, B rass 1963).
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The completed family of 4.Ü4 is far below the reported total fertility 
rate (5.26). It is totally unacceptable that the parity of women 50 years of 
age and over (4.04) to be less than the parity of wanen in age group 30-34.
Such a situation is not expected to arise in a pronataiist society wnere 
reproduction is governed by puberty and menopause.
The aoove discussion and results show clearly that fertility estimates 
from current and parity data are questionaole. The unreliability of the results 
calls for more analysis of tne fertility data.
4.3_____ Indirect Estimates of Fertility
A number of techniques are available for estimating fertility levels. 
Generally, the method is to compare the estimated fertility levels, and the 
reported levels, and tne deviation Detween the two is used as an indication of 
error. Most of the techniques focus on the implication between the mean number 
of children ever corn per woman (P) and F, which is the same statistic derived 
fron fertility data in a recent period (Brass and Coale, 1968, Brass 1975).
Brass and Coale (cited in Hill, ZlotniK and Trussel, 1981) developed a 
method that utilizes information relating to births-last-year, arri parity. The 
fertility pattern is preserved as tne current data indicates while the fertility 
level is determined by parity of women at a fairly young group, e.g., 25-29. 
Reported fertility is cumulated to construct tne average parity (F), in the 
aDsence of major biases in the data, they should match the reported average 
panties, at least in younger age groups. Deviation between tne two 
necessitates correction of the fertility schedule at all ages by multipJying by 
the P/F ratio for wanen in their twenties.
Brass used a mathematical function that represents tne shape of the 
fertility schedule to adjust tne values of F so tnat they correspond to average 
parity Dy age and then canpared them with P values. This is done by using a 
flexible tnird degree polynomial (1975 exposition:19). Tne_indices for cnoosing 
the appropriate model for adjustment are m and w^ere m is mean age
of fertility scneduie and f j/f 2 is tne ratio of tne fertility rates in the 
15-19 arid 20-24 age groups. He used data in a recent period to specify tne age 
pattern of fertility, out not necessarily the level. Brass assumed constant 
fertility in the past and that the errors in the period data are not age 
selective.
A more recent modicifation (1981) of "Brass estimation procedure" fitted 
a second degree polynomial for the fertility schedule. This procedure yields 
two equations for the estimation of F values:
F(l) =0(o) + 3.392 f(l) - .392f(2)
F(j) = 0 ( J-l) + .392f(j-l) + 2.608f(j), where F(j) is average parity in 
j1-^  age group that would be ooserved if women had experienced the observed 
fertility schedule,0 ( j ) is the cumulative of the ooserved fertility schedule 
through the j ^  age interval and f(j) is the observed age-specific fertility 
rate in the j^1 age interval.
Tne values of P/F ratios obtained by applying the three methods are 
given in Table 4.5 beiow.
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Table 4 .5 : The P/F R atio s  fro n  D if fe re n t Techniques
Applied to  C urren t F e r t i l i t y  In fo rm ation , 1973 Census
Age Group Brass Coale 
Method
B rass Metnod B rass M odified 
V ersion
15 -  19 1.459 2.055 1.386
20 -  24 1.283 1.578 1.149
25 -  29 1.096 1.323 1.074
30 -  34 1.033 1.196 1.165
35 -  39 1.062 1.114 1.199
40 -  44 1.134 .99 .984
45 -  49 1.190 .93 .87
* Compiled using P a r i ty  d a ta  from the  1973 census.
A c le a r  o b se rv a tio n  from the  above ta b le  i s  the in f la te d  value  o f the 
P/F r a t io  throughout the  e n t i r e  age range, w ith  the  excep tion  o f the l a s t  two 
age groups in  column th re e  and fo u r . The obvious p o s s ib i l i ty  i s  the  under 
re p o rtin g  o f the c u rre n t f e r t i l i t y  th a t  led  to  a d e f ic ie n t  denom inator compared 
to  the num erator. The o th e r  cause of in f la te d  P/F r a t io s  i s  the extrem e 
d i s to r t io n  in  the age s t ru c tu re  which c a r r ie s  women acro ss  age boundaries. The 
l a t t e r  reason is  a s tro n g  one. I b is  i s  in d ic a ted  by the sharp  d e c lin e  in  the 
P/F r a t io s  fro n  age group 20-24 to  25-29. There is  no reason  why women of age 
25-29 have a b e t te r  re p o rtin g  o f th e i r  c u rre n t f e r t i l i t y  than  women aged 20-24.
The tendency of a d ec lin ed  P/F r a t i o  w ith  age in d ic a te s  e i th e r  s h o r te r  
re fe re n ce  s iz e  e r r o r ,  om ission a t  o ld e r  ag es , o r bo th . 'Ib is  m isplacem ent of 
even t g e n e ra lly  lead s  to  d is to r te d  and under rep o rted  f e r t i l i t y  r a t e s .
Tne assumed re la t io n s h ip  between c u rre n t and re tro s p e c tiv e  f e r t i l i t y  in  
B rass-C oale method may be u n r e a l i s t i c .  The r is in g  p o r tio n  of the a g e - s p e c if ic  
f e r t i l i t y  r a te s  i s  a f fe c te d  by both age o f e n try  in to  sexual union and 
p ro p o rtio n  m arried  (C oale, 1972).
The B rass method is  a lso  s e n s i t iv e  to  d is to r te d  age s t r u c tu r e ,  which 
c a r r ie s  people ac ro ss  age boundaries. This w il l  r e s u l t  in  in f la te d  P/F r a t i o s  
(Van De W alle, 1968). G en era lly , the  a p p lic a tio n  o f the P/F method on d a ta  from 
A frica  showed d isco u rag in g  r e s u l t s  due to  the poor re p o rtin g  o f age as w ell as 
c u rre n t f e r t i l i t y  (Coale and Page, 1972).
However, in s p i te  o f the  p resence o f e r ro r  in  d a ta  used , the  P/F r a t io s  
can be used to  a d ju s t  the  rep o rted  t o t a l  f e r t i l i t y  r a te .  O r ig in a lly , B rass 
suggested  the use o f P-yT^ as a c o r re c t io n  fa c to r  fo r  the  a g e - sp e c if ic  
f e r t i l i t y  r a t e s .  This c o r re c t io n  f a c to r  is  dropped in  the  Sudan case because i t  
produced unreasonably  high r a t e s ,  in s te a d , a com bination o f P/F r a t i o s  is  used 
as a c o rre c tio n  f a c to r ,  namely the  average o f ^ 2/ ^ 2 ' P3/ F 3 and 
P4/F 4 . A b e t te r  re p o r tin g  and l e a s t  om ission e r r o r  is  behind the  cho ice of 
th ese  r a t i o s .
The to t a l  f e r t i l i t y  r a te s  corresponding  to  the c o rre c ted  a g e - s p e c if ic  
f e r t i l i t y  r a te s  a re  g iven  in  Table 4 .6 .
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Table 4.6: Reported and Corrected Total
Fertility Rates, 1971
Reported
Brass-Coale
Method Brass Method
Brass Modified 
Version
Total Fertility Rate 5.26 5.93 7.19 5.93
The adjusted total fertility rates calculated by Brass-Coale and Brass 
modified version are almost tne same. The Brass method showed a higher total 
fertility. In fact, the Brass method showed higher age-specific fertility rates 
through the whole age range compared with others. This probably is anotner case- 
of the poor application of the method on African situations as mentioned before.
The choice of the corrected total fertility from among the previous 
four methods will be according to the expected total fertility rate.
Coale and Demeny (U.N., 1967) used empirical data to show that period 
total fertility rate may be approximated as P^3/P2 * Their method assumes 
tnat, among the population, birth control is not practiced and age of entry into 
childbearing is guarded by custom, and fertility pattern at older ages, is 
guarded by declining feeundability. The method is recommended where recall 
lapse is suspected at older ages. Brass also showed that if the pattern of 
fertility can be described by a Gompertz function, then P^iP^/P^) a 
better estimate of total fertility (ESCAP, 1979:20).
A critical study of both formulae suggests that if P^j/Py ^
P'Z^P^/Pz)4' tJrien tne Ganpertz model does not provide a good fit for the 
reported mean parities and, in such a situation, tne first formula 
(P j/P2 ) is recomnended (ESCAP,1979:21).
Tne total fertility rate given by P^^/P^ and P'Z^V^Z^ 
is 6.02 ard 5.46, respectively. The result given by P^yPy i-s verY close 
to tiie total fertility rate obtained by using the Brass-Coale and the Brass 
modified techniques.
Accordingly, the age specific fertility rates yielded by the Brass-Coale 
metnod, are selected as the most likely pattern prevailing in the Sudan. It is 
selected because the correction factor is calculated by direct cumulation of te 
reported age-specific fertility rates. Also, the age range from which the 
average P/F ratios is chosen as a correction factor (20-24, 25-29, 30-34) is 
expected to be the least biased.
Therefore, the calculated completed family size of 6.02 is accepted as 
representative of the situation in the Sudan, and will be used for the purposes 
of this study. Tnis cnoice is supported by the recent finding of Khalifa 
(1979:305).
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4.4_____ Factors Affecting Fertility in the Sudan
In the Sudan, religion and the social structure have almost a 
determinitive impact on fertility. According to the social norms, marriage and 
parenthood are advantageous, not only emotionally, but also economically, 
politically and spiritually. Permitted sexual intercourse, the ownership of 
land, the claim to respect and the attainment of "blessedness", are made 
contingent upon marriage. Producing children is considered a proof of virility. 
Indeed, there can be found both illiterate and intellectuals who assume that 
fecundity is a cause of great vigor and creativity. The creed is not restricted 
to men. Almost all women feel that it is essential to bear children inorder to 
prove themselves complete women. The ability to conceive, and carry a pregnancy 
to a successful conclusion, is a cherished one.
Another encouragement to high fertility, is the restriction of many 
privileges to parents. A more' personal and perhaps more potent factor in the 
promotion of the values of high fertility is the desire to carry on one's name. 
That is why early marriage is almost universal. Mean age at marriage is 17.6 
years for females and 26 years for males (Adam, 1975:25).
By examining the role and status of women in society, it will be further 
understood why fertility is high in the Sudan. Ninty per cent of the females 
are illiterate. In the 1973 census, returns on economic activity, revealed that 
84 per cent were economically inactive in the rural areas, while the rate was 90 
per cent in urban areas. Ninty five per cent of the economically active women, 
were engaged in agricultural activities (Department of Statistics, 1977B:27).
From these figures, it is clear that females are, to a large extent, 
socially disadvantaged, and play a minor role. Sane historic factors acted to 
aggravate women's status in the society, namely, economic bacKwardness, 
illiteracy and a strong heritage of values that discriminate against women.
Power, prestige and wealth are not only differentially distributed by 
social class, but also within class, by sex. The patriarchal extended family 
system, buttressed by religion, generates its own sex-role ideology, that of 
male dominance and female submission. This male bias is perpetuated through 
differentiated socialization of boys and girls. One of the mechanisms by which 
this patriarchal family is maintained is through arranged marriages and 
preferential marriage rules among relatives.
Thus, transition of the Sudanese society from extended to nuclear 
family, from polygyneous to monogamous union, from early to late marriage, from 
arranged match to free choice, will represent an improvement in the status of 
women towards a better social and economic participation.
Education is also a force capable of generating the potential for 
opening up new life opportunities. In this way, it is expected to have an 
impact on fertility. It is not impossible to combat an 85 per cent illiteracy 
rate in the Sudan, but it requires time and resources that are difficult to 
provide in an economy where all the basic services compete for the allocation of 
meagre funds.
In the absecne of any deliberate attempt to regulate childbearing, 
coupled with early marital unions, an implicit assumption of high fertility is 
strongly established. Since most couples are related, duration of marriage is
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elongated and unions are relatively stable through the assistance of elders to 
resolve any differences between husband and wife that might disrupt the 
marriage. The expense of child-rearing does not fall completely on the parents 
to the same extent as in societies where the nuclear family has greater 
independence. Also, the effort and inconvenience of child care is shared with 
persons outside the nuclear family.
In a country like the Sudan, where the annual per capita income is $242 
(1974/75) which reflects merely an inflationary rise in prices, and in the 
absence of any social security, the economic value of children must be very 
high. This constitutes another drive to high fertility. This situation will 
continue until economic development reaches a stage where it could bring 
diminished family size.
The introduction of voluntary birth control, with the present social and 
economic structure in the Sudan, will obviously be a failure. A number of 
reasons could be listed.
In aggregate terms, there are political difficulties: lack of informed
and convinced will within the government, and fear of political liabilities in 
promoting the programme to national standards. There are administrative 
difficulties: lack of trained personnel to run the programme, thin channels of
communication to the people, and the lack of medical infrastructure to attach to 
the programme.
There are cultural difficulties: the weight of tradition, the inertia
of high fertility built into the family system over centuries, the lack of 
popular education, the subordination of women, early marriage and a strict 
adherence to prophet Mohamned1 s instruction to "Get married and have as many 
children as you can, for I will be proud of you in the doomsday". There are 
also personal difficulties: illiteracy and ignorance, the sensitivity of sex-
related behaviour, the invisibility of social support on so private a matter 
and, in addition to that, the remoteness of the reward.
In the light of the above discussion it is clear why fertility in the 
Sudan is high. It will possibly remain high until the development process 
reaches a momentum to bring about a drastic social and cultural change to effect 
a decline in fertility.
CHAPTER 5
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Economic Development, Urbanization and 
Migration in The Sudan
5.1_____Past, Present and Future Prospects for the Sudanese Economy
It is crucial for the purpose of this study to give a thorough analysis 
of the economic structure of the country. A clear understanding of the economic 
situation will help to establisn the base for drawing assumptions, about the 
future trends of fertility, mortality and migration, which are necessary inorder 
to conduct the projections.
Sudan is primarily an agricultural and pastoral country. The 
significance of agriculture in'the Sudanese economy is reflected in the 
distribution of manpower among the different economic sectors. Approximately 85 
per cent of the economically active population (according to 1955/56 census) 
were engaged in primary production. Agriculture, including forestry, livestocK 
and fishing, contributed 38.7 per cent of the gross domestic product in 1974/75 
(Sulliman, 1979:935). In 1962/63 manufacturing industry contributed only 2 per 
cent of GDP, increasing to 9.2 per cent in 1974/75 (Ministry of Planning, 
1975:36). The country not only depends on agriculture, but on one main crop for 
its exports, namely extra-long staple cotton.
From 1961 to 1971, GDP in Sudan grew at an annual rate of 4 per cent in 
current prices but overall economic growth has been negligible (Ministry of 
Planning, 1973:152). The per capita income remained very low in the country.
It was US$70 in 1963/64, rising to $109 in 1970/71 and reached $242 in 1974/75 
at current prices. Table 5.1 shows the poor performance of the economy in 
recent years.
Table 5.1: External 'Trade ( s/million), Sudan
1968 1969 1970 1971 1972 1973 1974 1975 1976
Imports
Exports
89.7
81.2
92.6
86.2
108.6
103.9
123.7
115.2
123.1
125.5
151.8
152.2
223.6
122.0
333.5
152.5
342.7
193.0
Source : International Financial Statistics, International Monetary Fund, 1980.
The above table demonstrates how the economy was deteriorating over the 
years with an accelerated increase in the balance of payments deficit.
The Sudan is richly endowed with fertile land and water resources. 
Availability of land does not impose any constraint on the agricultural 
development of the country. The arable land is estimated to be about 207 
million acres of which only 8 per cent is utilized (Sulliman, 1979:937). The 
remoteness of the most productive areas from the Sudan's main sea outlet, made 
the inadequacy of transport one of the serious bottlenecks affecting the 
economy. The capital outlay required for installation of an effective network 
of transportation facilities throughout the country would be very costly in 
relation to the volume of traffic and the value of goods to be transported. 
Because of tne sheer size of the country, and the low average density of the 
population, sucn a large investment is not economically viable.
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Faced with this structural malformation of tne economy, various attempts 
were made to develop the country. The Ten-Year Plan of Economic and Social 
Development, 1961/62-1970/71 was tne country's first experience in planning. 
However, the plan could not be properly implemented mainly because of a shortage 
of domestic and foreign finance. The Five-Year Plan, 1971/72-1974/75 was 
puoiisned in 1970 and later in the year it was revised, in June 1974 it was 
announced that the plan would be extended to June 1977 and re-named the Amerded 
Five-Year Plan. Tne allocation of the 1974/75 development budget totalled 
S»Cl94 million, though actual expenditure did not exceed Sj_ 65 million of which 
s £ 43.3 million was provided by external sources (Sulliman, 1979:945). The plan 
emphasized self-sufficiency in the daily necessities, but failed to achieve its 
objectives since these items are now rationed.
The current Six-Year Plan (1977/78-1982/83) envisages a total investment 
of sj;2670 million. Foreign sources will provide 53 per cent of the finance for 
the plan, while deficit finance provides for 18 per cent (Ministery of Planning, 
1978:13).
It is obvious that tnere is too much reliance on foreign sources and 
deficit finance, especially in the face of inflationary pressures from which the 
economy has been suffering. The whole infrastructure of tne country has been 
greatly weakened by the strains of development, and this has caused a vicious 
circle of investment creating tne need for even more investment.
Facing a sharp drop in the net capital inflow in 1976-1977 (African 
Contemporary Record, 1978/79 :B132.^  , the Central Bank was forced into increased 
lending to finance up to 94 per cent of tne public sector deficit. Tne reliance 
on credit expansion resulted in overall excess of liquidity. Tnis excess 
liquidity is now tne main contributing factor to tne galloping inflation in the 
domestic economy.
Although in March 1972, a devaluation of 15 per cent was undertaken, 
another 25 per cent devaluation occurred in 1978 to try to remedy tne situation 
(Nashashibi, 1980:35). Another devaluation of 20 per cent was adopted in 1979, 
but things became more aggravated.
*
Since the Sudan depends on agriculture, such a measure will never be an 
effective corrective because the supply response is weak. Due to these 
policies, most crops incurred a decline in their competitiveness as a result of 
a fall in productivity, a rapid increase in domestic costs of production and no 
significant gains in tne output/input external terms of trade.
Extremely high inflation automatically leads to a lowering of the 
standard of living since real wages keep declining. Heavy indirect taxation 
created intolerable burdens on the family budget. Provision of services and 
tneir ‘quality seriously deteriorated and the struggle to get the daily 
necessities created a tense family life.
From what was experienced in the Sudan in the last decade, one could 
confidently say that development efforts were disappointing. It was obvious 
that simultaneous exploitation of all tne existing possioilities - at an even 
pace - throughout tne country, are impractical in the early stages of 
developnent.
The social effects of tnese policies are enormous. Tnis is because the 
totality of the socio-econanic conditions, bring aoout a given demographic 
situation and determine its future dynamics, as weli.
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5.2_____Urbanization and Migration in the Sudan
The settlement, concentration and migratory processes of the population 
are organically liniced with the development of the economy. The distribution of 
population and its territorial organization and redistribution depend on the 
development process (Pokshishevsky, 1978:73). Urbanization and migration are 
the most important aspects of population determined by development in the Sudan. 
The degree and tempo of these features in turn affect the future growth of the 
population, in order to understand the population question in the Sudan, it is 
important to examine the rural-urban ratios and migration, at the present, and 
their future implications.
Most of the developing countries are experiencing very rapid 
urbanization. In the Sudan, the trend is an increase in the population of 
already existing urban centres and the settlement of large numbers of nomadic 
people. The determinant factor of urban growth in the Sudan, is the influx of 
rural migrants into cities. According to the 1955/56 census, the percentage of 
people living in urban areas was 8.3 of the total population (United Nations, 
1964:40). In the 1973 census, the percentage urban was 18.5 of the total 
population^). The annual urban growth rate for the period 1955/56-1973 was 
6.5 per cent.
Another recent aspect of urbanization in the Sudan is the growth of new
towns in various parts of the country where seme of the large development
projects are situated. The new towns attract migrants who are employed in the 
new factories or the irrigation farms. The other effect of these projects, is 
the settlement of nomads who face competition over pasture land from the 
irrigation schemes. Finally, they are forced bo settle in the vicinity of these 
schemes. Examples of these large projects are, Essuici, Ranad and Kenana 
irrigated agricultural schemes. The areas of these projects are 170,035^500,135 
and 100,120 acres respectively (Sulliman, 1979:935).
To examine the urbanization trend in the Sudan, Table 5.2 shows the
percentage of the urban population and the rates of growth of the urban
population during the intercensal period for the country and in the various 
provinces.
(1) At both censuses, localities of administrative and/or commercial or with 
population 5,000 or more are considered urban.
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Table 5.2: Urbanization and Average Annual
Intercensal (1935/56-1973) Growth Rate of Urban Population
Urban Population as % of Average Annual per cent 
Sudan/Province Total population as per Growth Rate
census of
1973 1955/56 1955/56 - 1973
Sudan 18.5 8.3 6.2 6.5
Red Sea Province 9.1 _ * 4.6 10.7
ßahr ELgazal Province 36.0 1.7 4.3 7.5
Blue Nile Province 14.3 6.9 10.4 7.1
Dar Fur Province 8.1 4.0 7.2 9.8
Equatona Province 18.4 2.4 6.8 6.8
Kassala Province 21.8 15.8 9.5 6.7
Khartoum Province 71.6 50.4 6.6 4.8
Kordofan Province 12.8 6.6 6.4 4.0
Northern Province 18.5 10.1 4.6 6.8
Upper Nile Province 4.6 1.1 3.7 5.6
N.B. The 1973 census was conducted on a defacto basis and that of 1955/56 on
dejure basis, in the case of the latter, urban population was enumerated 
both on a dejure and defacto basis. In view of this, to ensure as much 
valid comparison as possible, figures for the 1955/56 census, in column 3, 
are based on dejure count and those, on column 4, on a defacto count.
* Kassala Province was split into two provinces, namely, Kassala and Red Sea 
at the time of 1973 census.
Source : Socio-Economic Characteristics of Urban Areas, Vbl. iV Part (3).
Department of Statistics, Sudan, Khartoum, 1977D.
To give a clearer picture of urban growth, population in major urban 
areas in the country is given at three points in time. Table 5.3 portrays the 
rapid increase in urban population.
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Table 5.3: Population in Major Urban Areas in
1955/56, 1964/66 and 1973
Tbwn
1955/56 census 
defacto, both sexes
1964/66 surveys, 
defacto, both sexes
1973 census 
defacto, both
Port Sudan 54,676 86,123 132,632
Wau 8,580 N.A.* 52,750
Wed Medani 50,171 66,358 106,715
Kosti 22,907 38,940 65,404
Sennar ELmedina 8,626 17,640 28,546
Juba 11,352 N.A. 56,737
Kassala 39,784 68,130 99,652
Gadarif 17,854 45,491 66,465
Khartoum 260,599 459,977 784,294
Elooeid 53,932 63,831 90,073
Atbara 36,536 49,924 66,116
Malakal 11,264 N.A. 34,894
* Not available because the three towns are in the Southern region and during 
the time of the survey there was civil strife in the South.
Source : as Table 5.2
As stated earlier, the trend towards urbanization in the Sudan is that 
of an increase in tne population of existing urban areas due to rural-urban 
migration. To snow the magnitude of rural-urban migration, the example of 
Khartoum will be cited, which is by far the largest urban centre in the country.
For Khartoum, the 1955/56 census discovered that more than half the 
permanent residents (126,059) were tne life-time migrants. According to the 
1964/66 survey, this number increased to well over 160,000. 'ihe 1971 survey 
revealed that 41.3 per cent of the entire population in Khartoum (estimated at 
650,000) were migrants (Galal Eldin, 1973:5).
A similarly large influx of rural to urban migration is affecting other 
major urban areas. This becomes clear from the figures in Table 5.3. All towns 
more than doubled their populations between the two censuses (17 years). An 
increase wnich could not De attributed to natural growtn alone. Zacnariah 
(1972) estimated the natural rate of urban growth between 1955/56 - 1965 as 2.8 
per cent, wnicn means a doubling time of 25 years. This emphasizes the fact 
that rural-urban migration is a significant factor contributing to the rapid 
urbanization now being experienced in the Sudan.
Data from the 1973 census will be used to show the impact of rural-urban 
migration on the population distribution in tne country and its various 
provinces. This is done by looking at the sex ratio by mode of living. Table 
5.4 snows the sex ratio for tne total, urban, settled and nomadic population for 
the country as a whole, as well as its territorial divisions.
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Table 5.4: Sex Ratio by Mode of Living and
Province, Sudan, 1973
Sudan/ Total Urban Rural
Province Settled* Nomads
Sudan 102.3 113.1 99.3 104.3
Red Sea 113.3 125.8 122.3 109.6
Banr ELghazal 105.0 113.5 104.2 -
Blue Nile 106.6 110.1 105.9 107.9
Dar Fur 89.6 96.2 86.6 98.2
Equatoria 95.4 109.4 92.5 -
Kassala 112.0 112.6 115.4 104.1
Khartoum 120.4 125.9 107.7 107.3
Kordofan 96.8 97.7 93.6 108.5
Northern 89.5 104.9 84.1 103.7
Upper Nile 108.2 115.9 107.8 -
* includes cotton pickers
Source : Department of Statistics, Sudan, 1977B:9.
The magnitude of rural-urban migration in the country is indicated by 
the high sex ratio in urban Sudan (113). The Red Sea, Khartoum and Kassala 
provinces show the highest sex ratio for total population. This is a sign of a 
large volume of rural-urban migration. The three provinces also show the 
highest urban ratios compared with the country as a whole, or other provinces 
(Table 3, Appendix B).
The reasons for the three provinces being the centres of attraction for 
rural migrants are mainly economic. The Red Sea is an important commercial and 
trading province because the city of Port Sudan which is the harbour and sea 
outlet for the Sudan, is the capital of this province. Kassala province shows 
net gains from other provinces because, even in its rural areas, the sex ratio 
is very high (115). The location of large mechanized agricultural schemes in 
this province creates a high demand for seasonal migrant labour. Khartoum 
province is the main industrial region in the country. Also, a high proportion 
of the tertiary education institutions are located at Khartoum. As the capital 
of the nation, Khartoum provides employment for a large number of civil servants 
at the various ministries and departments. This makes Khartoum a rewarding 
destination for a large number of rural origin migrants.
fhe sex ratio for the settled population further emphasizes the male 
depopulation of rural areas. The ratio for the country as a whole is 99.3. The 
most male depopulated rural areas are in Dar Fur, Equatoria, Kordofan and the 
Northern provinces. Many of these migrants eventually settle and become life­
time migrants. This is due to a shortage of arable land and water in these two 
provinces. The Northern province is generally depopulated due to the shortage 
of land, and land pragmentation, through inheritance rules. Scarcity of land is 
the m a m  pushing factor, since most of the Northern province is desert, apart 
from a narrow strip along the River Nile. Equatoria was the main scene of the 
civil strife, which lasted for 17 years, in the southern region. Many people 
moved to other provinces, or neighbouring countries.
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The main factor which affected mass movement towards urban areas, was 
economic. The distorted pattern of economic development, discussed in the 
previous section, created many adverse social effects.
The penetration of private capital into the traditional sector resulted 
in an unfavourable distribution of land. The small farmers were driven from 
their iand to poorer lands. An invaluable animal wealth was left vulnerable due 
to contraction of grazing land. Eventually, large numbers of people were 
marginalized in the rural areas.
In short, innovation in rural Sudan proved to be a devouring 
conflagration more often than it was a torch of progress.
The rate of unemployment and underemployment has increased in the rural 
areas since large numbers of small fanners were squeezed off their land and the ‘ 
less skilled wage earners oecame unemployed due to increased mechanization. As 
a result of this, employment in the rural sector must fall. A drift towards 
uroan areas and the neglect of agriculture inevitably follows this pattern. It 
is a classical case of technological unemployment (Sauvy, 1969:468).
Another impetus to rural-urban migration in the Sudan is the wide gap in 
wages between rural and urban areas. Expectation of a better pay in urban areas 
is a strong pull factor (Kannappan,, 1977:48). One believes that tnis process 
of massive rural-urban migration will continue and even beccme more serious 
unless a deliberate effort is made to develop tne rural areas. Shifts to more 
tecnnical education, tied with development requirements, is important to solve 
the problem of rural origin school leavers.
The tragedy is that the receiving urban areas nave no sufficiently 
developed economic base to employ tne masses of people driven out of rural 
areas. This unhealthy pattern of urbanization, creates many problems. Among 
tnese, is the continuous deterioration in the quality of services in urban 
areas. More funds have to be spent in order to maintain a minimum standard. To 
prove tow tnis pattern of uroanization adversely affected national development, 
an example will be given.
Due to rapid urbanization, the consumption of bread made out of wheat 
flour is increasing by approximately 10 per cent annually (Sulliman, 1979:937). 
Tnere is a continuous shift from Kisra, made out of Dura (Sorgnum) , to bread made 
out of wneat. To meet the rapidiy expanding demand of the urban population, the 
government decided to grow wheat in the Gezira scheme. It is also paying a 
subsidy - which is another economic burden - to encourage wheat production. In 
1972/73, wneat production was the most inefficient. Yield was about US$20 per 
acre in value added at world prices, which is about one tenth of the average 
value added per acre from the cultivation of cotton (Nashashibi, 1980:41). In 
spite of that, the government policy is a continuous reduction in the area for 
growing cotton, furtner contriouting to the deterioration of the balance of 
payments.
One of the recent consequences of the declining economy, was 
outmigration. During tne seventies, tne Sudan lost most of the well trained 
part of its laoour force to the oil rich Arab countries, m e  labour market was 
rapidly depleted of its skilled manpower, its intellectually trained stratum and 
its most experienced tenant farmers (Mustafa, 1980:37). m e  frustrating 
situation at heme, forced large numbers to migrate, in search of a better paid 
joo. Tnis paralyzed tne economy, because those who migrated, were predominantly 
tnose most needed to contribute to the success of the development plans.
49
The total number of Sudanese worKing in other Arab countries was 
estimated as 231,350 individuals (Galal Eldin, 1979:iy). Although the total 
number of migrants is small (1.5 per cent of the total population), it 
constitutes 5 per cent of the economically active population, wno are 25 per 
cent of the total population.
Table 5.4 illustrates how that small number of migrants could jeopardize 
development. The occupational distribution shows that the majority of migrants 
are highly sKilled.
Table 5.5: Occupational Distribution of
Qutmigrants, Sudan, 1979
Occupation Percentage
Professional and Administrative 12.Ü
Accountants and Clerks 9.6
Craftsmen 20.6
Technicians 22.0
SKilled Workers 18.0
Semi-skilled workers 11.0
Unemployed 6.6
Total 99.8
Source : Galal Eldin, 1979:46.
5.3_____Bases of Assumptions for the Projections
From the previous discussion of the situation in the Sudan, concerning 
the socio-economic structure and how it interacts with and influences the 
behaviour of the demographic variables, one could arrive at the following 
generalizations.
First, there seems to be no prospects of a drop in fertility in the 
foreseeable future. The insignificant difference between rural end urban 
fertility (Department of Statistics, 1977A:34) may not effect a drop in 
fertility for the country as a whole, and even if it does, it might balance with 
the increase in the fertiliy of the nomadic section of the population. The 
nomads are about 11 per cent of the total population, as stated earlier. 
According to the findings of Henin (1968, 1969), the fertility of the nomads 
increases when they settle.
Secondly, due to poverty and the inadequacy of health services, it will 
be unrealistic to expect an accelerated drop of mortality. The extension and 
improvement of the medical infrastructure, need considerable funds which are not 
readily available. Steady improvement of the standard of living is difficult to 
achieve, since economic development proved to be a failure, and added more 
burden, through excessive borrowing. Even if development is successful in the 
near future, tne situation will not drastically cnange. This is Decause, the 
expected proceeds from development, will be used to repay accumulated debts.
50
T h ird ly , u n le ss  balanced developm ent is  ach ieved , ru ra l-u rb a n  m ig ra tio n  
w il l  con tinue  and might even become g re a te r .  Thus, in  the  absence of any 
o f f i c i a l  p o licy  to  r e d i s t r ib u te  th e  p o p u la tio n , urban grcwth w i l l  co n tinue  a t  
the  p re se n t high r a te s .
5.4_____ The Assumptions fo r  th e  P ro je c tio n s
On th e  b a s is  o f th e  p rev io u s  g e n e r a l iz a t io n s ,  v a rio u s  assum ptions are  
drawn about the  fu tu re  course  of f e r t i l i t y ,  m o r ta l i ty  and m ig ra tio n . Four 
d i f f e r e n t  p ro je c tio n s  w i l l  be conducted in  o rd e r to  i l l u s t r a t e  the  range of 
p o s s i b i l i t i e s  w ith  regard  to  the  fu tu re  tre n d .
(1) I t  is  necessary  to  analyze th e  e f f e c t s  of u rb a n iz a tio n  and in te rn a l  
m ig ra tio n  f i r s t  because of t h e i r  p o s s ib le  impact on f e r t i l i t y  and m o r ta l i ty .  
Although the  two fa c to rs  do not change th e  fu tu re  sex /age  d i s t r ib u t io n  of the  
p o p u la tio n , bu t they  do a f f e c t  th e  p o p u la tio n  d i s t r ib u t io n  in  the  coun try . 
In te rn a l  m ig ra tio n  and u rb a n iz a tio n  may have in d i r e c t  e f f e c t s  on fu tu re  
p o p u la tio n  through i t s  e f f e c t s  on f e r t i l i t y  and m o r ta l i ty .  The re le v a n t 
q u e s tio n s  a re  w hether m ig ran ts  w i l l  have a change in  a t t i tu d e s  towards fam ily  
s iz e  o r  th a t  by moving to  urban a re a s  the  r i s k  o f dying w i l l  be m inim ized.
The e f f e c t  of in te rn a l  m ig ra tio n  on f e r t i l i t y  would be most v i s ib le  i f  
i t  d is ru p ts  rep ro d u c tio n  by s e p a ra tin g  spouses. In  th i s  re s p e c t ,  the  impact o f 
in te rn a l  m ig ra tion  on f e r t i l i t y  i s  n e g lig e n t in  th e  case o f the  Sudan. T his is  
due to  the  f a c t  th a t  th e  p a t te rn  of ru ra l-u rb a n  m ig ra tio n  in  th e  co un try  i s  l i f e  
tim e m ig ra tio n . As soon as the  b read-w inner g e ts  a  job  and s h e l t e r ,  th e  fam ily  
is  u n ited  again . The 1973 census showed in s ig n i f ic a n t  f e r t i l i t y  d i f f e r e n t i a l s  
by mode of l iv in g .  The t o t a l  f e r t i l i t y  r a t e  was 6 .5  and 6 .8  fo r  urban and r u r a l  
Sudan, re s p e c tiv e ly  (Department o f  S t a t i s t i c s ,  Sudan, 1977A:13). The re d u c tio n  
o f f e r t i l i t y  due to  m ig ra tio n  -  even i f  th e re  is  -  w i l l  be sm alle r than  
expected because ru ra l-u rb a n  m ig ra tio n  is  s e le c t iv e  o f l o w - f e r t i l i t y  in d iv id u a ls  
in  ru r a l  a re a s .
O utm igration to  o th e r  Arab c o u n tr ie s  is  no t expected to  d ecrease  
f e r t i l i t y  e i th e r ,  because i t  is  a re tu rn  m ig ra tio n . G a la l E ld in  (1979) found 
th a t  alm ost a l l  m igrants leav e  t h e i r  fa m ilie s  behind and v i s i t  the  country  
during  th e i r  annual le av e . Most o f th e  m ig ran ts  leave  the  country  to  work 
between 2-5 y ears  to  save enough money and re tu rn  hone to  in v e s t on t h e i r  own. 
A lso , although the  Sudan is  a h o s t to  many re fu g e es , y e t  they a re  assumed to  
have no e f f e c t  on the  fu tu re  p o p u la tio n  growth. T h is is  because th e  re fugee  
problem i s  due to  tem porary p o l i t i c a l  im balances in  the  a re a , which a re  no t 
expected to  p re v a il  fo r  30 y e a rs .
Due to  co n ce n tra tio n  of m edical and h e a lth  se rv ic e s  in  urban a re a s , 
urban d w ellers  are  expected  to  ex p erience  lower m o r ta l i ty  in  le s s  developed 
c o u n tr ie s  (U .N ., 1973). However, th e  s i tu a t io n  is  d i f f e r e n t  in  th e  Sudan. The 
m o r ta l i ty  d i f f e r e n t i a l s  a re  acco rd ig  to  socio-econom ic c la s s  r a th e r  than  mode o f 
l iv in g  (Department of S t a t i s t i c s ,  Sudan, 1977A:20). According to  th i s  f a c t ,  
ru ra l-u rb a n  m ig ra tio n  is  no t expected  to  d ecrease  m o r ta l i ty  because m ig ran ts  
cannot assume ano ther m o r ta l i ty  p a t te rn  u n le ss  they  s h i f t  to  an o th er c la s s .  For 
ru r a l  m ig ran ts , a change o f socio-econom ic c la s s  might be a seco n d -g en era tio n  
e f f e c t  through s o c ia l  m o b ility . For th i s  reason  in te rn a l  m ig ra tio n  i s  not 
expected to  have immediate e f f e c t s  on m o r ta l i ty  in  th e  Sudan.
The p rev ious d is c u s s io n  in d ic a te s  th a t  any changes in  f e r t i l i t y  an d /o r 
m o r ta l i ty  w il l  be a fu n c tio n  of th e  p a s t  r a th e r  than  the fu tu re  volume o f 
in te rn a l  m ig ra tio n . T h is i s  because m ig ran ts  do no t change th e i r  f e r t i l i t y  and 
m o r ta li ty  p a t te rn  on th e i r  a r r iv a l  in  urban a re a s ; they take  many y ears  to  
assume urban p a tte rn s  (Z achariah , 1977:275).
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(2) The a v a i l a b i l i t y  o f lo n g itu d in a l d a ta  about f e r t i l i t y  i s  o f  prim ary 
im portance in  o rd e r to  e s ta b l is h  th e  f e r t i l i t y  tre n d . The e s tab lish m en t of th e  
tre n d  i s  necessary  fo r  the  p ro je c tio n  of the  fu tu re  course of f e r t i l i t y .
The only  evidence about f e r t i l i t y  in  th e  Sudan i s  prov ided  by the  
1955/56 and 1973 censuses. The two e s tim a te s  fu rn ish  th e  f e r t i l i t y  le v e l  in  th e  
co u n try , bu t they a re  not enough to  d e te c t  th e  tre n d . Both e s tim a te s  in d ic a te d  
high and r e la t iv e ly  s ta b le  f e r t i l i t y  le v e l s .  The country  experienced  a 1 .3  
p o in ts  d e c lin e  in  the  crude b i r th  r a t e  (from 51.9 to  50.6) over a p e rio d  o f 17 
y e a rs . That means an annual decrease  o f .15 p e r c en t.
Although the  elem ent of su b je c tiv e  judgement m ight in flu en ce  th e  
p re p a ra tio n  of assum ptions in  the  absence o f adequate d a ta , o b je c t iv i ty  was 
pursued by adopting  a h o l i s t i c  a n a ly s is  of th e  v a r io u s  v a r ia b le s  a f fe c t in g  
f e r t i l i t y  in  the  coun try . T h is  was to  g e t a b e t t e r  understand ing  of th e  
d i f f e r e n t  socio-econom ic and demographic f a c to r s  th a t  in flu en ce  f e r t i l i t y .  A 
h o l i s t i c  approach i s  p re fe rre d  because i t  g iv es  a b e t t e r  in d ic a tio n  o f what 
m ight happen in  th e  fu tu re .
The p ro je c tio n s  time p e rio d  is  a lso  an im portan t c o n s id e ra tio n , 
p a r t i c u la r ly  fo r  f e r t i l i t y  p ro je c t io n s  (F re jk a , 1980:22). For sh o r t  and medium 
term  p ro je c t io n s  (20 to  30 y e a r s ) ,  th e  m o r ta l i ty  f a c to r  is  more im portan t than  
f e r t i l i t y .  The p ro je c t io n  of t o t a l  p o p u la tio n  in  th e  Sudan fo r  the  coming 30 
y ea rs  means th a t ,  a t  th e  end o f th e  p ro je c t io n  p e rio d , people of age 30 y ears  
and o v er, a re  p ro je c te d  in to  the  fu tu re  on the  b a s is  o f m o r ta li ty  p ro je c t io n s  
on ly . This is  because they  were a lre ad y  born a t  th e  s t a r t  of th e  p ro je c t io n  
p e rio d .
Another c o n s id e ra tio n  in  fo rm u la tin g  th e  f e r t i l i t y  assum ption i s  the 
e f f e c t  of the nomads s e tt le m e n t, who c o n s t i tu te  11 per cen t o f the  t o t a l  
p o p u la tio n  in  th e  coun try . Henin (1968 and 1969) found th a t  t h e i r  f e r t i l i t y  
in c re a se s  as they s e t t l e .  The p ro cess  o f nomad's s e ttle m e n t is  in co rp o ra ted  in  
th e  government p o lic y  fo r  q u i te  a number o f y e a rs . Although i t  proved to  be 
d i f f i c u l t  to  convince the  nomads to  s e t t l e ,  an in c re a s in g  number o f th ese  t r i b e s  
s ta r te d  to  s e t t l e  du ring  th e  7 0 ' s fo r  v o lu n ta ry  o r  in v o lu n ta ry  reaso n s (see  
s e c t io n  5 . 2 ) .  The s e tt le m e n t o f the  nomads th e re fo re  is  expected to  a c t  as an 
o f f s e t t in g  f a c to r  to  any d ecrease  in  th e  f e r t i l i t y  o f  the  s e t t l e d  p a r t  o f the 
p o p u la tio n . However, we expect th i s  e f f e c t  to  be n e u tra liz e d  by th e  improvement 
in  education  which w i l l  g en e ra te  a change in  a t t i tu d e s  towards a sm a lle r fam ily  
s iz e .
The f e r t i l i t y  assum ptions fo r  a l l  th e  types of p ro je c tio n s  a re  
form ulated  (Table 5.5)  keeping th e  above mentioned e x p ec ta tio n s  in to  
c o n s id e ra tio n .
(3) The most im portant fa c to r  th a t  s ig n i f ic a n t ly  in flu en ces  the  fu tu re  s iz e  
and com position of the  p o p u la tio n  is  th e  p ro je c te d  m o r ta l i ty  le v e l .  Knowledge 
about the  p a s t and p re s e n t tren d s  of m o r ta l i ty  is  necessary  to  in d ic a te  the  
fu tu re  course of the  m o r ta li ty  tre n d s . U n fo rtu n a te ly , i t  was im possib le  to  
measure the  m o r ta l i ty  tren d  in  the  Sudan. Due to  th e  inadequacy o f  d a ta ,  bo th  
d i r e c t  and in d ir e c t  techn iques f a i le d  to  serve  th a t  purpose.
However, th e  crude death  r a te s  e stim ated  from th e  two censuses do 
in d ic a te  a h igh  m o r ta l i ty  le v e l .  The crude death  r a te  dropped from 23.8 to  18.9 
p e r  thousand p o p u la tio n  during  th e  p e rio d  1956-1973. That means a 1 .2  p e r cen t 
annual decrease  in  m o r ta l i ty  r a te .
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It was shown that (chapter 3) most of the deaths were caused by 
parasitic and communicable disease. 'Ihis suggests that improvements of 
preventive medicine and personal hygiene will substantially reduce mortality in 
the country. The large size of the country and the sparse distribution of the 
population maKes this task unachievable in the short run. The distorted medical 
infrastructure creates another difficulty. Ihat is because the health services 
are concentrated in urban areas where these diseases are less prevalent. About 
8Ü per cent of tne population live in rural areas where these diseases are 
endemic at the present. The income level, the rate of development and literacy 
ratio, are not conducive to an accelerated decrease in mortality.
Survivor ratios from the West family model life tables will be used to 
project the future mortality levels. Choice of the corresponding mortality 
level is according to the findings from the 1973 census data. The expectation 
of life at birth for both sexes indicated level 12.3 (see chapter 3) in tne West 
family.
’Hie model tables were designed on the assumption that an annual gain of 
.5 years in expectation of life at birth will take place. This is most likely 
to occur whenever the expectation of life at birtn is less than 55 years 
(Shryock and Siegel, 1976:445).
Thus, a gain of .5 years annually is assumed to De tne most likely patn 
of future mortality in the Sudan since the expectation of life at birth was 48.2 
and 45.4 for females and males respectively.
Tne various mortality assumptions made for the four types of projections 
are summarized in Table 5.5 below.
Table 5.6: Fertility and Mortality
Assumptions for the Projection Period
Type of ________________________Fertility Decline (Per Cent)
Projection 1973-78 1978-83 1983-88 1988-93 1993-98 1998-2003
Constant 0 0 Ü Ü 0 0
Sign 0 Ü 1 1 2 3
Med ium Ü 1 1 2 3 3
Low 2 2 2 3 4 5
Type of 
Projection 1973-78 1978-83
Mortality level 
1983-88 1988-93 1993-98 1998-2003
Constant 12 12 12 12 12 12
High 13 14 14 15 15 16
Med ium 12 12 13 13 14 15
Low 12 12 13 13 14 14
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(4) For the subnational projections, it is suitable for the purpose of this 
study - as mentioned in chapter one - to adopt the ratio method. After 
projecting the total population in the country, the provincial populations are 
projected according to an expected pattern deduced fron a population 
distribution experienced in a recent period (Shyrock and Siegel, 1976:454-455).
Suonational areas grow at different rates, primarily because of 
differential effects of internal migration. The regional populations are 
projected by province because the country is divided into nine provinces and 
they have relatively stable boundaries and they are not affected by political 
changes or regrouping of areas.
The average change in population size for each province between 1955/56- 
1973 is assigned to the mid-year in the range (1964). The percentage change in 
the population size of each province is assumed to fall off linearly to zero 
after a considerable amount of time. The per cent distribution of population in 
each province is assumed to approach a staole condition on the grounds that the 
differences in fertility and mortality will disappear and net migration will 
fall off to zero for each province.
Although no formula of any kind can offer a key to unlock the mystery of 
future human developnents, the extrapolation of the percentages is calculated 
expecting stability to be achieved after 80 years from 1964, i.e. in the year 
2044. The selection of the 80 years for the Sudan to approximate a relatively 
staole population distribution was made after examining the urbanization trends 
and rural growth of population in a number of developed countries which achieved 
a relatively staole population distribution. The analogy is established by 
examining the demographic and economic indicators in those countries. These 
indicators are compared witn the situation in the Sudan at the present to see 
now the country is lagging behind. The period of time in which the Sudan is to 
bridge the gap is assumed accordingly.
Tne empnasis on rural development in the Sudan and the government policy 
to discourage rural-urban migration will accelerate the stabilization process, 
if they prove to be successful.
(5) The rural-urban population projections will be conducted using the 
United Nations method (1974:27). The method defines the tempo of urbanization 
as the net difference between the rate of growth in the urban and that of the 
rural populations.
Because the total population projections are according to five-year 
intervals, the urban and rural projections will be calculated by using 
instantaneous rates of growtn. For this purpose, direct use is made of tne 
logistic curve (U.N. 1974:117-121). The interesting advantage of the urban and 
rural growtn differentials (URGD) method over others is that the URGD observed 
in the past may also be maintained for an indefinite future period without 
leading to absurd results (U.N., 1974:27).
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CHAPTER SIX
Population Projections and Conclusions
6.1_____ Total Population Projections
The projections for the total population of the Sudan are computed using 
the component method. Members of any particular five-year age group are treated 
as a cohort. Each of these cohorts is aged progressively from cycle to cycle 
using five-year survival ratios. The survival ratios which measure the 
prodaoility that a member of each cohort will be alive five years later and a 
member of the next older cohort, are readily computed in model life tables that 
have been selected as representing the average mortality situation during each 
cycle of the projection.
The number of Dirths that occur during a five-year projection cycle are 
ootained by multiplying the average number of women aged 15 to 49 by five-year- 
age-specific birth rates. The average number of women in every childbearing age 
is calculated at the mid-cycle by adding the number of women in the particular 
age group at the start of the cycle to the number of women in the next older 
cohort at the end of the cycle and dividing by two.
Hie annual average age-specific fertility rates to wnich women are 
expected to be exposed are computed as the simple average of the rates at the 
beginning and end of the projection cycle. Then, they are multiplied by five to 
get a five-year-age-specific fertility rate.
The projected total births for every cycle are subdivided by sex 
assuming a sex ratio at birth of 105.
To compute the numoer of births surviving to the midpoint of the next 
projection cycle, it is assumed that births are continuous throughout the five- 
year period, thus, exposed to the probability of dying specified by the life 
table applicable to that particular cycle. The same procedure is followed for 
all cycles and types of projections.
The projected total population in five-year age groups is given in 
Appendix C (Tables, 1-4) for the four types of projections. The total and ^otal 
male and female populations for the various projection cycles are given in Table 
6.1 below.
Table 6.1: Projected Total, Female and Male
Population at Different Periods According to type of Projection
Total Population
Year/
Type
1978 1983 1988 1993 1998 2003
Constant 16,416,477 18,174,663 20,320,647 23,063,379 26,248,224 29,596,694
High 16,550,893 18,572,796 20,978,890 24,239,679 27,711,427 31,602,281
Medium 16,416,477 18,331,299 20,346,146 23,072,253 26,389,376 29,739,173
Low 16,342,972 17,972,577 20,051,716 22,580,510 25,523,028 28,397,891
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Female P o p u la tio n
Y ear/
Type
1978 1983 1988 1993 1998 2003
C onstant
High
Medium
Low
8.192.725 
8,254,919
8.192.725 
8,156,541
9,072,133
9,259,282
9,051,770
8,972,625
10,140,234
10,449,733
10,148,532
10,003,725
11,501,652
12,006,738
11,497,045
11,255,391
13,080,101
13,774,862
13,201,052
12,707,656
14,739,025
15,694,513
14,826,739
14,126,640
Male P o p u la tio n
C onstant
High
Medium
Low
8.223.752 
8,295,974
8.223.752 
8,186,431
9,102,530
9,313,514
9,279,529
8,999,952
10,180,413
10,529,157
10,197,614
10,047,991
11,617,727
12,122,941
11,575,208
11,325,119
13,168,123
13,936,565
13,188,324
12,815,372
14,857,669
15,907,768
14,912,434
14,271,251
In  ev a lu a tin g  p o p u la tio n  p ro je c t io n s ,  accuracy  does not become le s s  
m eaningful by o f fe r in g  a s e r ie s  o f p ro je c t io n s .  The in d ic a tio n  of th e  r e l a t iv e  s iz e  
o f e r ro r  and d e v ia tio n  fro n  th e  normal course  o f even ts  is  f e l t  by look ing  a t  the  
range. In  the  absence of a le s s  c ru d e r way o f checking , the  range from the  h ig h e s t  
to  the  low est s e r ie s  o f p ro je c t io n s  forms the  b a s is  o f judgement and confidence  in 
th e  choice of a p a r t i c u la r  s e t  o f p ro je c t io n s .
Although none of th e  fou r s e r ie s  of p ro je c tio n s  is  designed  as a fo r e c a s t ,  -  
in  th i s  s tudy  - ,  the  medium s e r ie s  o f p ro je c t io n s  a re  p icked as th e  most l i k e ly ,  
o th e r  th in g s  rem aining th e  same. Thus, a n a ly s is  of th e  r e s u l t s  and t h e i r  p o lic y  
im p lic a tio n s  w i l l  be c a r r ie d  out a cco rd in g ly .
At the  census o f 1973, th e  t o t a l  p o p u la tio n  s iz e  was 14 ,819 ,270 . With an 
average r a te  of annual growth o f  2 .6  per c e n t, th e  doubling  time of th e  p o p u la tio n  is  
27 y e a rs , i . e .  29,638,540 in d iv id u a ls . The p o p u la tio n  s iz e  a f t e r  30 y ea rs  is  
29,739,173 in d iv id u a ls  acco rd ing  to  the  medium s e r ie s  o f p ro je c t io n s . The c lo se  
r e s u l t s  of the  two methods is  an in d ic a t io n  th a t  th e  s e t  of assum ptions concern ing  
f e r t i l i t y  and m o r ta li ty  fo r  th e  medium s e r ie s  o f p ro je c tio n s  is  re a so n ab le .
The p a t te rn  of p o p u la tio n  growth du rin g  th e  p ro je c tio n  p e rio d  w il  be examined 
by looking a t  the annual r a te s  o f  growth th a t  p re v a i l  in  each c y c le . T able 6 .2  shows 
th e  p e r cen t annual r a te s  o f growth fo r  th e  v a rio u s  p ro je c tio n  p e rio d s .
Table 6 .2 : Annual R ates o f Growth o f P o p u la tio n
in  th e  Sudan According to  th e  Medium S e rie s  o f P ro je c tio n s
P ercen tages
P eriod 1973- 1978- 1983- 1988- 1993- 1998-
1978 1983 1988 1993 1998 2003
Annual Rate 
o f Growth
2.3 2.3 2.2 2.4 2.7 2 .5
Source : d e rived  from th e  p ro je c te d  p o p u la tio n  f ig u re s .
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The ta b le  shows a c o n s is te n t  p a t te rn  o f p o p u la tio n  growth ex cep t du rin g  
the  period  1993-1998. The r e la t iv e ly  h ig h e r r a te  o f growtn during  th i s  period  
is  p robably  due to  the  c o n tr ib u tio n  o f the  female b i r t h  co n o rts  aged 0-4 and 5-9 
a t  the 1973 census who would be a t  the  peak o f th e i r  ch ild b ea rin g  experience  a t  
the tim e. This m ight be the reason  because th ese  two co h o rts  a re  ra th e r  big  
compared to  the subsequent b i r th  co h o rts  a t  the  same ages.
An age pyramid o f the p ro je c ted  p o p u la tio n  is  drawn (F igure  8) to  see i f  
any changes w il l  take  p lace  in  the  age-sex  d i s t r ib u t io n  of the  p o p u la tio n . The 
pyramid re ta in s  the  same shape o f the p o p u la tio n  pyramid a t  the s t a r t  o f the  
p ro je c tio n  p e rio d , th a t  of a broad base w ith  concave s id e s  ra p id ly  narrowing 
upwards. This im p lies  th a t ,  no s ig n i f ic a n t  change in  the p o p u la tio n  age 
s t ru c tu re  w ill  take  p lace  during  the p ro je c t io n  p e rio d .
O ther fe a tu re s  o f the  p o p u la tio n  th a t  a re  im portan t to  examine a re , the  • 
com parisons of d i f f e r e n t  age c a te g o r ie s  th a t  b ear s o c ia l  and economic 
im p lic a tio n s . This i s  done by looking a t  the a b so lu te  and percen tage  f ig u re s  o f 
p o p u la tio n  a t  ages 0-14, 15-19 and 60+ a t  d i f f e r e n t  p e r io d s . The p ro p o rtio n  o f 
the  to ta l  p o p u la tio n  a t  age group 0-14 shows w hether the  p o p u la tio n  is  becoming 
"o ld er"  o r "younger" as w ell as the  demand fo r  s e rv ic e s  fo r  th i s  s e c tio n  of the  
p o p u la tio n . The p ro p o rtio n  in  the age group 15-59 shows the s iz e  of the  lab o u r 
fo rce  a v a ila b le  fo r  the community, wnich is  im portan t fo r  employment p o lic y  and 
the  optimum u t i l i z a t i o n  o f human re so u rc e s , by g iv in g  an idea o f the supply s id e  
o f  the labou r m arxet. The percen tage  o f the  p o p u la tio n  aged 60 y e a rs  and over 
is  c a lc u la te d  so as to  f in d  o u t how f a s t  o r slow the p o p u la tio n  o f the  Sudan i s  
ag ing . Age s ix ty ,  i s  the  re tire m e n t age according  to  tne  p re se n t employment 
law s. The p ro p o rtio n  o f the to t a l  p o p u la tio n  in  th i s  c a teg o ry , th e re fo re , 
in d ic a te s  tne demand fo r  s e rv ic e s  and in s t i t u t i o n s  th a t  c a te r  fo r  the  o ld . 
Dependency is  ano ther concept th a t  w il l  be examined, through the  combined 
a n a ly s is  of the th re e  age c a te g o r ie s .  Dependency r a t i o  is  d e fined  a s ,  tne  sum 
of p o p u la tio n  in  age groups 0-14 and 60 y ea rs  and o v e r, d iv id ed  by the  number in  
tne  age group 15-59, and m u ltip lie d  by 100.
The a b so lu te  and percen tage  f ig u re s  fo r  the  th re e  age c a te g o r ie s  a re  
g iven  in  Table 6 .3  below fo r  a l l  the p ro je c tio n  c y c le s .
Table 6 .3 :  A bsolu te and P ercen tage  D is tr ib u tio n
of tne  P rogected  P o p u la tio n  According to  Three Age 
c a te g o r ie s  a t  D if fe re n t P e rio d s  (Medium P ro g ec tions)
Age _______________________________ A bsolute
Group 1973 1983 1988 1993 1998 3002
0-14
15-59
60+
7,474,540
8,260,465
681,472
7,600,820
9,913,713
816,766
7,853,256
11,624,422
950,468
9,236,079
12,668,589
1,167,585
10,918,899
14,091,492
1,378,985
12,434,191
15,725,014
1,579,963
P ercen tage
0-14 45.5 41.5 38.6 40.0 41.4 41.8
15-59 50.4 54.1 56.7 54.9 53.4 52.9
60+ 4.1 4.4 4.7 5.1 5.2 5.3
Dependency
R atio 93.4 84.8 76.4 82.1 87.3 89.0
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As mentioned in chapter one, the percentage of the total population in 
the age group 0-14, at the 1955/56 and tne 1973 censuses, was 43 and 43.6, 
respectively.
Taole 6.3 indicates that, after 30 years, the Sudan will still have a 
very young population. With 41.8 per cent of the total population in the age 
group 0-14 at the year 2003, the high growth potential will be sustained.
Although the projected figures stow a steady rise in the labour force, 
the increase is rather slow. At the end of the progection period, the 
percentage in the labour force is 52.9, which means only a 2.9 per cent increase 
in 30 years.
The percentage of people aged 60 years and over, snows an ascending 
pattern through the years. The dependency ratio dropped from 98.4 in 1978 to 89 
per cent in the year 2003, which gives a 9.4 per cent decrease in 30 years. In 
spite of this improvement, the dependency ratio will still remain high.
The persistently hign dependency ratio has serious repercussions. It 
implies a continuous strain on the family budget. This will create difficulties 
for families to maintain a decent standard of living. In such a situation, the 
economically active individuals will have to support many dependents, which 
will leave them with meagre or no savings. low personal savings mean slow 
accumulation rate of funds necessary for national investment. The conclusion is 
tnat, the high dependency ratios generate a chain reaction that leaves the whole 
issue of national economic developnent at stake.
6.2_____Suonational Population Projections
As specified in chapter 5 (section 5.4) the provincial population is 
projected by linearly extrapolating the percentage distrioution of the total 
population by province. The results of this exercise are given in Table 6.4 
below.
Taole 6.4: Projection of Population of the Provinces
of the Sudan by the Ratio Method fron 1973 to 2003
P e r c e n t  D i s t r i b u t i o n  
o f  P o p u l a t i o n
A v e r a g e P e r c e n t a g e R a t e  o f C h a n g e
E s t i m a t e d P r o j e c t e d
i n c e C e n s u s C e n s u s 1 9 5 5 / 5 6 -
1 9 5 5 / 5 6 1 9 7 3 1 9 7 3 1 9 7 3 - 7 8 1 9 7 8 - 8 3 1 9 8 3 - 8 8 1 9 8 8 - 9 3 1 9 9 3 - 9 8 1 9 9 8 - 2 0 C
( 1 ) (2 ) (3 ) (4 ) ( 5 ) (6 ) (7 ) (8 ) (9)
n 1 0 0 . 0 0 0 1 0 0 . 0 0 0
E 1 g ha z a 1 9 . 6 5 6 9 . 3 6 6 - . 1 7 9 - . 1 5 1 - . 1 4 1 - . 1 3 1 - . 1 2 1 - . 1 1 1 - . 1 0 1
N i l e 2 0 . 1 6 9 2 5 . 6 7 0 + 1 . 4 1 2 + 1 . 1 4 6 + 1 . 0 5 1 + . 9 5 6 + . 8 6  1 + . 7 6 6 + . 6 7  1
F u r 1 2 . 9 4 9 1 4 . 7 1 8 + . 7 5 3 + . 6  13 + . 5 6 3 + . 5  13 + . 4 6 3 + . 4  13 + . 3 6 3
t o r  i a 8 . 7 9 9 5 . 1 1 5 - 3 . 1 1 5 - 2 . 5 4 1 - 2 . 3 3 6 - 2 . 1 3 1 - 1 . 9 2 6 - 1 . 7 2 1 - 1 . 5 1 6
.a 1 a 9 . 1 6 9 1 0 . 6 0 8 + . 8 5 7 + . 7 0 3 + . 6 4 8 + . 5 9 3 + . 5 3 8 + . 4 3 3 + . 4 2 8
t o  urn 4 . 9 2 2 7. 7 6 0 + 2 . 6 3 3 + 2. 1 4 3 + 1 . 9 6 8 + 1 . 7 9 3 + 1 . 6 1 8 + 1 . 4 3 3 + 1 . 2 6 8
o f an 1 7 . 1 6 8 1 4 . 8 6 6 - . 8 4 5 -. 6 9 0 - . 6 3 5 -. 5 8 0 -. 5 2 5 - . 4 7 0 - . 4 1 5
h e r n 8 . 5 0 6 6 . 5 0 5 - . 5 6 7 - . 4 5 5 - . 4 1 5 - . 3 7 5 - . 3 3 5 - . 2 9 5 - . 2 5 5
r N i l e 8 . 6 6 2 5 . 3 9 2 - 2 . 7 3 7 - 2 . 2 3 3 - 2 . 0 5 3 - 1 . 8 7 3 - 1 . 6 9 3 - 1 . 5 1 3 - 1 . 3 3 3
Derived using data from the 1973 census
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The e x tra p o la t io n  enab les the c a lc u la t io n  o f p re lim in a ry  p er cen t 
d i s t r ib u t io n  of the to ta l  p o p u la tio n  by p ro v in ce . This p re lim in a ry  d i s t r ib u t io n  
does not add up to  e x a c tly  one hundred p er c e n t. To make them add to  one 
hundred per c e n t, a s t r a ig h t  l in e  p ro ra tio n  form ula is  used to  remove the  
re s id u e  according to  the w eight o f each p ro v in ce . The p re lim in a ry  and a d ju s ted  
p ercen tage  d i s t r ib u t io n  a re  given in  Table 6 .5  fo r  a i l  the  p rov inces during  the 
d i f f e r e n t  p ro je c tio n  c y c le s .
Table 6 .5 : P re lim in ary  and A djusted  P ercen tage
D is tr ib u tio n  in  th e  Sudan from 1973 to  2003
i c e 1 9 7 3 - 7 8 1 9 7 8 - ■83 1 9 8 3 - - 8 8 1 9 8 8 - 9 3 1 9 9 3 - ■98 1 9 9 8 - 2 0 0 3
( 1 ) ( 2 ) ( 1 ) ( 2 ) ( 1 ) ( 2 ) ( 1 ) ( 2 ) ( 1 ) ( 2 ) ( 1 ) ( 2 )
P A P A P A P A P A P A
1 0 0 . 3U8 1 0 0 . 0 0 0 1 0 0 . 5 3 3 1 0 0 . 0 0 0 1 0 0 . 7 4 7 1 0 0 . 0 0 0 1 0 0 . 9 4 9 1 0 0 . 0 0 0 1 0 1 . 1 3 7 1 0 0 . 0 0 0 1 0 1 . 3 0 6 1 0 0 . 0 0 0
: I g h a z a l 9 . 3 5 2 9 . 3 2 3 9 . 3 3 9 9 . 2 8 9 9 . 3 2 6 9 . 2 5 7 9 . 3 1 5 9 . 2 2 7 9 . 3 0 5 9 . 2 0 0 9 . 2 9 5 9 . 1 7 5
h  1 e 2 6 . 0 4 4 2 5 . 9 6 4 2 6 . 3 1 8 2 6 . 1 7 8 2 6 . 5 7 0 2 6 . 3 7 3 2 6 . 7 9 8 2 6 . 5 4 6 2 7 . 0 0 4 2 6 . 7 0 0 2 7 . 1 8 5 2 6 . 8 3 4
j r 1 4 . 8 0 8 1 4 . 7 6 2 1 4 . 8 9 2 1 4 . 8 1 3 1 4 . 9 6 8 1 4 . 8 5 7 1 5 . 0 3 7 1 4 . 8 9 6 1 5 . 0 9 9 1 4 . 9 2 9 1 5 . 1 5 4 1 4 . 9 5 9
3r i a 4 . 9 8 5 4 . 9 7 0 4 . 8 6 9 4 . 8 4 3 4 . 7 6 5 4 . 7 3 0 4 . 6 7 3 4 . 6 2 9 4 . 5 9 3 4 . 5 4 1 4 . 5 2 3 4 . 4 6 5
1 a 1 0 . 6 8 3 1 0 . 6 5 0 1 0 . 7 5 2 1 0 . 6 9 5 1 0 . 8 1 5 1 0 . 7 3 5 1 0 . 8 7 4 1 0 . 7 7 2 1 0 . 9 2 6 1 0 . 8 0 3 1 0 . 9 7 3 1 0 . 8 3 1
>um 7 . 9 2 5 7 . 9 0 2 8 . 0 8 2 8 . 0 3 9 8 . 2 2 7 8 .  166 8 . 3 6 0 8 . 2 8 1 8 . 4 8 1 8 . 3 8 6 8 . 5 8 8 8 . 4 7 7
fan 1 4 . 7 6 3 1 4 . 7 1 8 1 4 . 6 7 0 1 4 . 5 9 3 1 4 . 5 8 5 1 4 . 4 7 7 1 4 . 5 0 8 1 4 . 3 7 2 1 4 . 4 4 0 1 4 . 2 7 8 1 4 . 3 8 0 1 4 . 1 9 5
srn 6 . 4 7 5 6 . 4 5 5 6 . 4 4 8 6 . 4 1 4 6 . 4 2 4 6 . 3 7 6 6 . 4 0 3 6 . 3 4 3 6 . 3 8 4 6 . 3 1 3 6 . 3 6 8 6 . 2 8 6
N i l e 5 . 3 7 2 5 . 2 5 6 5 . 1 6 3 5 . 1 3 6 5 . 0 6 7 5 . 0 2 9 4 . 9 8 1 4 . 9 3 4 4 . 9 0 5 4 . 8 5 0 4 . 8 4 0 4 . 7 7 8
1) P re lim in ary
2) Ad3usted
Tne nex t s te p  is  to  o o ta in  the  p ro je c te d  p o p u la tio n  fo r  each o f the  n ine 
p rov inces in  the country  by m u ltip ly in g  the  to t a l  p ro je c te d  p o p u la tio n  by the  
corresponding p e rc en ta g e .
The p ro v in c ia l p ro je c te d  p o p u la tio n  could be ob ta ined  fro n  the  fo u r types 
o f p ro je c tio n s  by using the  p ro p o rtio n s  g iven  in  Table 6 .5 ,  b u t the a n a ly s is  here 
i s  r e s t r i c te d  to the medium p ro je c tio n  s e r ie s .
Table 6 .6  shows tne  p ro je c ted  p o p u la tio n  by prov ince  fo r  the s ix  
p ro je c t io n  c y c ie s .
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Table 6.6: Projection of Population by Province in
the Sudan from 1973 to 2003
Province 1978 1983 1988 1993 1993 2003
Banr Eighazal 1,530,508 1,702,794 1,883,344 2,128,377 2,427,822 2,728,569
Blue Nile 4,262,374 4,798,767 5,365,889 6,124,760 7,045,963 7,930,210
Dar Fur 2,423,400 2,715,415 3,022,827 3,436,843 3,939,670 4,443,683
Equatoria 815,899 887,785 962,373 1,068,014 1,198,341 1,327,854
Kassala 1,748,355 1,960,532 2,184,159 2,485,343 2,850,844 3,221,050
Khartoum 1,297,230 1,473,653 1,661,466 1,910,613 2,213,013 2,520,990
Kordofan 2,416,177 2,675,086 2,945,511 3,315,944 3,767,875 4,221,476
Northern 1,059,683 1,175,769 1,297,270 1,463,473 1,665,961 1,869,404
Upper Nile 862,850 941,495 1,023,208 1,138,335 1,279,835 1,420,938
Total 16,416,477 18,331,299 20,346,146 23,072,253 26,389,376 29,739,173
The projected figures in Tables 6.5 and 6.6 obviously demonstrate that, at the 
end of the projection period, the Blue Nile, Dar Fur, Kassala and Khartoum will 
increase their share of the total population. The other five provinces will 
experience a drop in their proportions of the national total population.
Knowledge of the population distribution by province is important to 
policy makers, for economic, political, administrative and social decisions. 
Economically, the allocation of funds for regional development, the supply of 
consumption goods quotas, availaoility of numan laoour and specific employment 
policies, all depend on the proportion of the population in each province. 
Politically, the distnoution of power, selection of candidates and allocation 
of constituencies, are determined according to the population size in each area. 
Administeratively, the extension of tne civil service infrastructure, 
distribution and training of personnel, estimation of government revenue and the 
ways to levy tne taxes are all determined according to population size residing 
in each province. Socially, the quantity and quality of different services and 
institutions are extended according to tne number of people in each province.
So, in order to fulfill all these requirements with the least amount of 
wastage in financial and human resources, knowledge of the expected future size 
of the population in each province is invaluable.
6.6_____ Urban and Rural Population Projections
As mentioned in cnapter 5, the population of the Sudan was 8.3 per cent 
uroan at the 1955/56 census and 18.5 per cent urban at tne 1973 census, i.e., 
after 17 years. According to the United Nations tables (1974:117-121) the URGD 
for the Sudan during 1955/56-1973 is 5.4.
Because the development strategy for the Sudan is to bridge the gap 
between urban and rural progress, tne URGD is expected to decline with time.
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The assumption made is that, the initial 5.4 of tne URGD will fail to 
level 3 in tne course of the 30 years of tne projection period. It would 
therefore drop by .08 each year and .4 every five years.
m e  urbanization level in the Sudan at the year 1973, was 18.5 per cent, 
which corresponds to the point - 148.28 in the U.N. tables (1974:119). 
Accordingly, tne following future levels of urbanization are estimated (Table 
6.7) .
Table 6.7: Projected Urbanization Levels in the Sudan
from 1973 to 2003
Year URGD Point in Time Percentage Urban
1973 5.4 -148.28 18.5
1978 5 -121.28 22.83
1983 4.6 - 96.28 27.57
1988 4.2 - 73.28 32.48
1993 3.8 - 52.28 37.13
1998 3.4 - 33.28 41.75
2003 3 - 16.28 45.86
Source : Derived by using data from the 1973 census and U.N. tables, 1974:119.
The percentages in column four in tne above table, multiplied by the 
total projected population, will give the size of urban population for the 
corresponding years in column one. ‘m e  size of the rural population is obtained 
by subtracting tne total urban from the total projected population.
mis procedure is applied to the total projected population from the 
medium series, and the results obtained are shown on Table 6.8 below.
Table 6.3: Projected Urban and Rural
Population for the Sudan from 1973 to 2003
Year Total National 
Projected Population
%
Urban
Projected 
Urban Population
Projected 
Rural Population
1978 16,416,477 22.83 3,747,882 12,668,595
1983 18,331,299 27.57 5,053,939 13,277,360
1988 20,346,146 32.48 6,608,428 13,737,718
1993 23,072,253 37.13 8,555,588 14,516,665
1998 26,389,376 41.75 11,017,564 15,371,812
2003 29,739,173 45.86 13,638,384 16,100,789
Source : Derived by applying the percentages in Table 6.7 to the total projected 
population.
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Fran the above table, the total urban population will be growing at an 
annual rate of 12.1 percent, while the total rural population will be growing at 
4.2 per cent annually. This big difference between the growth rates of the two 
modes of living in the Sudan is probably explained by the peculiar nature of 
urbanization in the country, namely, that of increasing size of already existing 
urban centres due to rural-urban migration, and the emergence of new urban areas 
associated with development projects.
The above mentioned feature is still emphasized in the projected growtn 
rates for both modes of living. This is evident because the big discrepancy in 
tne rural growth rate cannot be attributed to rural-urban differentials in 
fertility and mortality alone. Rural-urban differentials in fertility and 
mortality cannot generate sucn a difference in growtn rates because in the Sudan 
those differentials exist by social class and not by mode of living (See chapter 
5, Section 5.4).
6.4_____ Policy Implications of the Results
(1) The high proportion of the total population under 14 years of age at the 
end of the projection period, indicates that the inertia of high growth rates 
will still be eminent. This calls - now - for an iterative government policy 
aiming to slow the rapid population growth. The interaction of the demographic 
situation with national development, maxes the formulation of such a policy a 
crucial step, if sufferings are to be minimized in the future.
(2) There is an urgent need to design health programmes that aim to decrease 
the mortality rates prevailing at the present. Improvement of environmental 
sanitation, personal hygiene and public healtn education will effect a sharp 
drop in mortality. The need for tnese programmes stems fron tne fact that, most 
of the deaths in the Sudan are caused by parasitic and infectious diseases.
(3) Reducation in mortality, especially infant and childhood mortality, will 
gradually assure parents of the higher probability that their children will 
survive and live longer. The indirect effect is lixely to reduce fertility 
rates. A drop in fertility rates, that really check the rapid population 
growth, is only guaranteed through the transformation of the whole socio- 
econanic structure, which will create security in the community.
ODjective conditions that result in reducing the high fertility rates, 
do not exclude subjective motives, by changing the attitudes towards family 
planning. Ihere is a need for deliberate efforts - typically governmental - in 
funding and administration, to provide oirtn control information on a voluntary 
basis. Effectiveness of such a policy will serve a long term purpose, by 
gradually creating awareness of birth control in the community. Such a 
demographic measure will assume crucial importance in the future.
It would be foolhardy for any government to underestimate the effects 
that a rapidly growing population may have. It may be equally foolhardy to 
consider the rate of population growth as an exogenous factor in planning. The 
population in the Sudan will be unable to support a growth in its numbers 
without a deterioration in the average standard of living.
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(4) The persistently high proportion of the population under age 14, has an 
important implication for the education planning authorities. There will be a 
need for continuous expansion in education facilities to accommodate the 
expected increase in school enrolment, especially at the primary and general 
secondary levels. The projected population figures provide the approximate size 
of the future demand for education. They can be quite useful to plan the supply 
side of education, using the teacher/student and the classroon\/student ratios.
(5) Tne large number of rural migrants to urban areas must he checked, by 
adopting a balanced development strategy, which will create favourable living 
conditions in rural areas. Reform of the educational system to cater for tne 
needs of development - especially rural - is necessary to solve the problem of 
rural origin school leavers, who are now structurally unemployed in tne rural 
economy.
Effective rural development needs a rational land policy guaranteeing 
equitable distribution of land, particularly in the traditional sector. This 
could be achieved by controlling the havoc created by the present pattern of 
investment - by international as well as national private capital - which is 
disrupting tne social setup and creating instability. The continuous looting of 
the environment is upsetting the ecological balance, which will have far 
reaching effects. The scramble for good land among the peasants and nomads is 
already creating tension in the rural areas. Dessertification and the 
contraction of grazing land which is taking place now, is only the tip of the 
iceberg. The government must also be particularly concerned with the "dual 
economy" and bringing peasant agriculture into the modern excnange economy.
These measures are prerequisites, if the exodus of rural people to 
urban areas is to be curbed. Otherwise, ehe growtn potential of rural Sudan 
will be in question and a countless number of problems will be created in urban 
Sudan.
(6) The hign tempo of urbanization in the Sudan necessitates an urgent plan 
of action to remove the unhealthy features in urban centres. Adequate funds 
must be allocated to improve the quality of housing, transportation, health 
services and public amenities.
As the results of tne projections indicate, urban growth will continue 
at hign rates in the future. This necessitates the incorporation of a detailed 
urban policy in the economic development plans. Planning of each town and city 
must be adopted to guarantee a healthier pattern of urbanization in the future.
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Appendix A
Table I  : U nited N ations Age-Sex Accuracy Index fo r
the  Sudan, 1973
g e
P o p u  1 a t i o n A n a l y s i s  o f  
R a t i o s
S e x
A n a l y s i s  o f A q e  R a t i o s
D U p M a l e  F e m a l e Ra t  i o
[ ( 1 ) - ( 2  ) ] x 1 0 0 S u c c e s s i v  e ( 1 ) D e v i a t i o n ( 1 ) D e  v i a t  i o
D i f f e r e n c e Ra t  i o f r o m  1 0 0 Ra t  i o f r o m  1 0 0
= > ii ( 5 ) -  1 0 0 ( 7  ) -  1 0 0
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6  ) ( 7 ) ( 8 )
- 4
- 9
1 2 4 8 7 7 5
1 2 7 7 7 4 4
1 1 9 1 2 2 1  
1 1 8 6 6 6 3
1 0 5  
1 0 8  •• + 3 1 2 3 + 2 3 1 2 3 + 2 3
-  1 4 8 2 3 9 5 8 7 3 6 2 4 1 1 1 2 + 4 8 8 -  12 82 -  1 8
-  1 9 6 0 3 4 7 7 6 1 3 7 3 0 9 8 -  14 9 4 - 6 96 - 4
- 2 4 4 5 3 3 9 4 5 4 7 0 4 6 8 3 -  1 5 79 - 2  1 8 5 -  1 5
- 2 9 5 3 9 6  1 3 6 7 3 1 9 6 8 0 - 3 1 2 2 + 2 2 1 3 2 + 3 2
- 3 4 4 2 9 5 0 2 4 7 4 7 7 5 9 0 1 10 85 -  1 5 8 5 -  1 5
- 3 9 4 7 1 5 6 5 4 4 8 2 1 9 1 0 5 + 1 5 1 2 3 + 2 3 1 1 5 + 15
- 4 4 3 3 4 5 0 5 3 0 6 9 8 5 1 0 9 + 4 9 0 -  1 0 9 2 - 8
- 4 9 2 6 7 4 5 1 2 2 0 0 7 4 12 1 + 12 9 8 - 2 9 0 -  1 0
- 5 4 2 0 8 9 1 8 1 8 4 4 8 4 1 13 - 9 1 0 9 + 9 1 1 8 + 1 8
- 5 9 1 1 6 6 0 5 9 2 2 3 7 1 2 6 + 13 6 9 - 3  1 6 2 - 3 8
- 6 4 1 3 0 6 6 3 1 1 0 8 8 9 1 1 8 - 8 1 3 9 + 3 9 1 5 1 + 5 1
- 6 9
s o l  u t e  
t a  1 
a n
7 1 9 6 8 5 4 6 0 6 1 3 2
1 2 0
1 0 . 0 0
2 3  1 
1 9 . 2 5
2 4 7  
2 0 . 5 8
(1) Age r a t io  i s  de fin ed  a s : -
5Pa
1 /2 (5 Pa-5 + SPa+5 x 100
Index = 3 tim es mean d if fe re n c e  in  sex r a t io s  p lu s  mean d e v ia t io n s  
o f male and female age r a t io s
= 3x10.00 + 19.25 + 20.53 = 69.33
lurce : Derived using age-sex  d a ta  f ra n  the  1973 census
Table 2 : Graduation of Sudanese Census Population 
by Formula (Males) 1973
Enumerated Graduated Adjustment Ratio
Age Group Population
Px
Popul^|on
Sx
(Sx-Px)=Ax Px/Sx
=Cx
5 - 9  1277744
10 - 14 
15 - 19
823958
603479 582928 -20551 1.03
20 - 24 453394 490803 +37409 .92
25 - 29 539613 490792 -48821 1.10
30 - 34 429502 471990 +42488 .91
35 - 39 471565 435288 -36277 1.08
40 - 44 334505 353918 +19413 .94
45 - 49 267451 266252 - 1199 1.00
50 - 54 208918 197515 -11403 1.06
55 - 59 116605 136560 +19955 .85
60 - 64 130663 119815 -10848 1.09
65 - 69 
70+
71968
143874
(1) Sx = -Px-2+4Px-l+10Px+4Px+l--Px+2
16
Source : Derived using data from the 1973 census
TaDle 3: Graduation of the Sudanese Census Population
by Formula (Females) , 1973
Age
Group
Enumerated
Population
Px
Graduated
Population
Sx
Adjustment 
(Sx-Px) = 
Ax
Ratio
Px/Sx=
Cx
5 - 9  
10 - 14 
15 - 19
1186663
736241
613730 588162 -25568 1.04
20 - 24 547046 587947 +40901 .93
25 - 29 673196 609831 -63365 1.10
30 - 34 474775 523711 +48936 .91
35 - 39 448219 419747 -28472 1.01
40 - 44 306985 317735 +10750 .97
45 - 49 220074 226635 +6561 .97
50 - 54 184484 167263 -17221 1.10
55 - 59 92237 114324 +22087 .81
60 - 64 110889 86729 -24160 1.28
65 - 69 
70+
54606
124108
Sx is defined same as in TaDle 2. 
Source : Same as Table 2.
Table 4: Graduation of the Sudanese Census Population
by Splitting Denary Age Groups, 1973
Males Fern a 1 e s
ge
0 up Census Enumerated Estimated Ratio Census Enumerated Estimated Ratio
Population True Quinary P/U Population True Quinary P/u
Quinary Denary Q uinary Denary
Age Group Ag e Group Ag e Group = Age Group Age Group Age Group =
P U u Q P U u Q
-9 1277744 1186663
- 1 4 823958 2101702 736241 1922904
- 1 9 603477 599222' 1 . 0 1 613730 628821 . 98
-24 453394 1056871 457649 . 99 547046 1 1 60776 531955 1.03
-29 5396 1 3 500232 1 . 08 673196 599333 1.23
-34 429503 969 1 1 5 468883 . 92 474775 1147971 548638 . 86
-39 471565 433832 1 .09 448219 424065 1.06
-44 334505 806070 372238 . 90 306985 755204 331139 . 93
-49 267451 273109 .98 220074 236784 .93
-54 2089 1 8 476369 203260 1.03 184484 404558 167774 1.10
-59 1 1 6605 1399 1 7 .83 92237 115678 . 80
-64 130663 247268 107351 1 . 22 1 1 0889 203126 87448 1 .27
-69 7 1 968 54606
0 + 143874 215842 124108 1787 1 4
tfhere ux is the estimate of the true population in the 
quinary age group 5(x+i) to 5(x+i)+4, 
x=o and i=l,2,..... 14.
= u ■+U-j^+l
U2 = 172 ü2+1/16 (ü -ü 4) 
u3 = 1/2 Ü3- V I 6 (U0-U4)
Source : Derived using age-sex data fron the 1973 census.
Taole 5: Graduation of the Females Age Distribution 
by the Logit System Assuming Total 
Population to be Correct
Age
Group
(1)
Observed 
Female 
Age Data 
(thousands) 
( 2 )
Cumulative 
Proportionate 
Age Distribution 
P(x)
(3)
Logit of 
Column (3)
Y(x)
(4)
StaDle Population 
Cumulative 
Proportionate Age 
P(X)1 
(5)
Logit of 
Column (5)
Ys(x)
(6)
0-4 1191 .1710 -.78930 .1777 -.76602
5-9 1187 .3415 -.32830 .3207 -.37529
10-14 736 .4472 -.10600 .4433 -.11390
15-19 614 .5353 .07070 .5482 .0957
20-24 547 .6139' .23139 .6373 .28183
25-29 673 .7105 .44890 .7123 .45332
30-34 475 .7787 .62903 .7734 .61382
35-39 448 .8430 .8404 .8274 .78370
40-44 307 .8871 1.0307 .8708 .95402
45-49 220 .9186 1.21172 .9062 1.13408
50-54 184 .9450 1.4219 .9349 1.33280
55-59 92 .9582 1.56612 .9576 1.55868
60-64 111 .9742 1.81572 .9745 1.82175
65+ 179 1.0000
Total 6955
Column 5: Stable Population age structure, West family,
level 9.31, growth rate 2.6 per cent.
Column 8: Based on the regression equation:
D1 (x) = -.00585 + .04438YS
Column 9: P-^(x) = e ^ x  ^ ,
where Y(x)1 = Ys(x) + D^x)
Source : Derived using data frcm the 1973 census
TaDle 5 (Continued)
Difference In 
logits (4)-(6 ) 
Y(x)-Ys(x)
D(xf
(7)
Ad 3 us ted 
Difference 
D^x) 
(B)
Ad 3 us ted 
Cumulative 
Distribution 
Pli(x)
(9)
Age Structure 
Proportionate 
Distribution
(10)
Ad 3 us ted 
absolute total 
female population 
by age
(ID
-.02328 -.03985 .16634 .16634 1167
-.04609 -.02250 .31096 .14462 1006
.00700 -.01090 .43792 .12696 883
-.02500 -.00160 .54690 .10898 758
-.04904 .00666 .64037 .09347 650
-.00442 .01427 .71813 .07776 541
.01521 .02139 .78082 .06269 436
.0567 .02893 .83552 .0547 380
.07668 .03649 .87879 .04327 301
.07764 .04448 .91350 .03471 241
.0801 .05330 .94116 .02766 192
.00744 .06332 .96246 .02130 148
-.00603 .07500 .97798 .01552 108
1.00000 .02202 153
Total 6955
Table 6: Graduation of the Males Age Distribution Dy
tne Logit System Assuming Total Population Correct
Age
Observed Cumulative
Male Age Proportionate
Logit of Staple Population 
Column (3) Cumulative
Logit of 
Column (5)
Group Data Age Proportionate
(thousands) Distribution Age
Distribution
D ( v A V ( v \ r>l i v
(1) (2)
P(x)
(3)
Y(x)
(4)
P+X)
(5)
Y„(x)
?6>
0-4 1249 .1754 -.77390 .1725 -.78405
5-9 1278 .3548 -.22704 .3138 -.39118
10-14 824 .4705 -.05910 .4358 -.12910
15-19 603 .5552 . .11082 .5413 .08280
20-24 453 .6183 .24226 .6313 .26892
25-29 540 .6946 .41084 .7077 .44208
30-34 429 .7550 .56262 .7720 .60930
35-39 471 .8213 .94232 .8260 .77880
40-44 334 .8681 1.131054 .8708 .95402
45-49 267 .9056 1.33310 .9074 1.14116
50-54 209 .9350 1.48716 .9365 1.3456
55-59 117 .9514 1.57641 .9592 1.57875
60-64 131 .9698 1.73462 .9759 1.85151
65+ 216 1.0000
Total 7122
Column 5: Stable population age structure, West family,
level 11.3, grov/tn rate of 2.6 per cent.
Column 8: Based on the regression equation:
Di(x) = -.02466 - -.05326 Ys(x)
Source : Derived using data fran the 1973 census.
Table 6 ( co n tin u ed )
D iffe ren ce  
in  lo g i t s  
( 4 ) - ( 6 ) 
Y(x)-Y (x) 
D(x)
(7 )
Ad3 usted  
D ifference
D1(x)
( 8 )
A djusted  Age S tru c tu re  
Cum ulative P ro p o rtio n a te  
D is tr io u tio n  D is tr ib u tio n
Pn (x)
( 9 ) (1 0 )
Adj usted  
A bsolute 
t o t a l  male 
P o p u la tio n  
by Age
( l i )
.01015 .01710 .17741 .17741 1263
.16414 -.0 0 3 8 3 .31205 .13464 959
.07000 -.0 1 7 7 8 .42709 .11504 819
.02802 -.0 2 9 0 7 .52685 .09976 710
-.0 2 6 6 6 -.0 3 8 9 3 .61299 .08614 613
-.0 3 1 2 4 -.0 4 8 2 0 .68735 .07436 530
-.0 4 7 1 0 -.0 5 7 1 4 .75124 .06389 455
- .0 1 6 1 8 -.0 6 6 1 4 .80617 .05493 391
-.0 1 1 7 0 -.07547 .85285 .04668 332
-.0 1 0 6 2 -.0 8 5 4 4 .89104 .03819 272
- .1 2 5 0 -.0 9 6 3 3 .92404 .03300 235
- .0 9 1 5 9 -.1 0 8 7 4 .94980 .02576 183
-.1 1 6 3 9 -.1 2 3 2 7 .96942 .01962 140
1.00000 .03058 218
7122T o ta l
Table 7: Comparison of Observed and Graduated
Proportionate Age Distribution for Females
Age
Group
Enumerated
Population
Graduation
Fonmula
Quadvatic
Trend
Obiique 
Axis-Ogive
logit
Transform­
ation
Ü-4 .1712 .2013 .1678
5-9 .1707 .1639 .1446
10-14 .1053 .1172 .1270
15-19 .0883 .0845 .0904 .0877 .1090
20-24 .0786 .0845 .0765 .0740 .0930
25-29 .0968 .0877 .0861 .0676 .0778
30-34 .0683 .0753 .0789 .0640 .0627
35-39 .0644 .0604 .0610 .0568 .0546
40-44 .044 .0457 .0476 .050 .0433
45-49 .0316 .0326 .0341 .0359 .0346
50-54 .0264 .0240 .0241 .0316 .0276
55-59 .0132 .0164 .0167 .0203 .0213
60-64 .0160 .0125 .0125 .0187 .0155
Source : Derived using the results of Tables, 2.6, 2, 3, 4, 5, 6 and the
observed population.
Table 3 : Comparison of Observed and Graduated 
Proportionate Age Distribution for Males
Age Group Enumerated
Population
Graduation
Formula
Quadratic
Trend
Oblique 
Axis - 
Ogive
Logit 
Transform- 
mat ion
Ü - 4 .1754 .2022 .1773
5 - 9 .1794 .1509 .1346
1Ü - 14 .1157 .1179 .1150
15 - 19 .0347 .0319 .0841 .0885 .0997
20 - 24 .0636 .0639 .0643 .0737 .0861
25 - 29 .0753 .0689 .0702 .0667 .0744
30 - 34 .0604 . 0663 .0658 .0613 .0639
35 - 39 .0663 .0611 .0609 .0562 .0549
40 - 44 .0469 .0497 .0522 .0498 .0466
45 - 49 .0375 .0491 .0383 .0358 .0382
50 - 54 .0293 .0371 .0285 .0302 .0330
55 - 59 .0164 .0193 .0196 .0189 .0257
60 - 64 .0134 .0163 .0150 .0168 .0197
Source : Sames as Table 6.
Appendix B
Table 1; A constructed Abridged Life Table from 
Child and Orphanhood Mortality Estimates, Females
Age i x Lx TX e°x
0 100000 42895 4739658 47 .5
1 87463 367843 4696763 53.7
5 79576 381371 4328920 54 .4
10 77708 377026 3947549 50 .8
15 76457 362545 3570523 46.7
20 74431 351873 3207978 43.1
25 72674 340047 2856105 39 .3
30 68933 330856 2516058 36 .5
35 68717 326412 2185202 31 .8
40 64318 314061 1858790 28 .9
45 61543 301497 1544729 25 .1
50 57029 298739 1243232 21.8
55 52765 284331 944493 17 .9
60 46820 213462 660162 14 .1
65 39531 150359 446700 11 .3
70 32565 143836 296341 9 .1
75 22764 96633 152505 6 .7
80 12416 55872 55872 4 .5
& = -.113  
p = .907
Both & and jB are calculated using the iteration procedure (H ill and 
Trussell, 1977:330)
Taole 2: A Constructed Abridged Life Table from Child
and Orphanhood Mortality Estimates, Males
Age TXx e°X
0 100000 36085 4483045 44.8
1 84704 323127 4446960 52.5
5 78102 380065 4123813 52.8
10 77032 376723 3743748 48.6
15 76231 364046 3377025 44.3
20 74579 351136 3012980 40.4
25 70606 345502 2661844 37.5
30 67532 331274 2316342 34.3
35 66169 327641 1985068 30.0
40 62309 318536 1657427 26.6
45 58723 307461 1338891 22.8
50 55753 289827 1031430 18.5
55 50787 253175 797356 15.7
60 44605 191493 544181 12.2
65 37520 147693 352688 9.4
70 26973 99013 204995 7.6
75 18925 69219 105980 5.6
80 9674 36761 36761 3.8
& = -.115
p  = .931
Both & and J3 are calculated using tne iteration procedure (Hill and 
Trusseil, 1977:330).
'Table 3: Mode of Living by Sex and Province
1973 Census
Sudan/
Province
SEX TOTAL URBAN RURAL
SETTLED NOMADS
Sudan Both Sexes 100.00 13.5 70.0 11.5
Males 100.00 19.4 68.9 11.7
Females 100.00 17.5 71.1 11.4
Red Sea Both Sexes 100.00 36.0 26.0 38.0
Males 100.00 37.0 26.3 36.6
Females 100.00 34.5 25.5 36.6
Banr Elghazal Both Sexes 100.00 9.1 90.9 —
Males •• 100.00 9.4 90.6 -
Females 100.00 3.7 91.3 -
Blue Nile Both Sexes 100.00 14.3 78.9 6.86
Males 100.00 14.5 78.6 6.7
Females 100.00 14.0 79.1 6.8
Dar Fur Both Sexes 100.00 9.1 71.1 19.8
Males 100.00 9.4 69.8 20.8
Females 100.00 3.3 72.3 19.0
Equatoria Both Sexes 100.00 13.4 31.6 —
Males 100.00 19.7 80.3 -
Females 100.00 17.2 82.8 -
Kassala Both Sexes 100.00 21.8 54.7 23.5
Males 100.00 21.9 55.5 22.7
Females 100.00 21.3 53.8 24.4
Khartoum Both Sexes 100.00 71.6 23.4 5.0
Males 100.00 73.0 22.2 4.3
Females 100.00 69.8 24.8 5.3
Kordofan Both Sexes 100.00 12.8 67.8 19.4
Males 100.00 12.9 66.6 20.5
Females 100.00 12.8 68.9 13.3
Northern Both Sexes 100.00 18.5 71.3 10.2
Males 100.00 20.1 69.0 10.9
Females 100.00 17.1 73.4 9.5
Source : Department of Statistics, 19778:9
Appendix C
Table 1; P ro jec te d  P o p u la tio n  in  the  Sudan by 
F ive-Y ear Age Groups: C onstan t S e r ie s
Females
Age Group 1973 1973 1983 1988 1993 1998 2003
0 - 4 1,461,000 1,182,947 1,315,534 1,565,751 1,931,018 2,238,743 2,411,209
5 - 9 1,201,000 1,369,249 1,108,658 1,232,918 1,467,422 1,809,705 2,098,150
10 - 14 853,000 1,175,178 1,339,810 1,084,822 1,206,411 1,435,872 1,770,840
15 - 19 642,000 834,149 1,149,205 1,310,200 1,060,847 1,179,749 1,404,139
20 - 24 543,000 635,510 810,125 1,116,108 1,272,466 1,030,295 1,145,772
25 - 29 505,000 524,375 602,124 782,338 1,077,825 1,228,820 994,956
30 - 34 469,000 485,406 504,029 578,762 751,983 1,036,005 1,181,142
35 - 39 418,000 448,552 464,242 482,053 553,528 719,196 990,835
40 - 44 366,000 397,685 426,752 441,680 453,625 526.626 684,243
45 - 49 261,000 345,980 375,932 403,409 417,520 433,538 497,819
50 - 54 229,000 243,330 322,557 350,481 376,098 389,254 404,187
55 - 59 150,000 208,550 221,600 293,753 319,183 342,512 354,494
60 - 64 136,000 131,325 182,585 194,010 257,181 279,445 299,869
65 - 69 88,000 111,969 108,120 150,322 159,728 211,737 230,067
70+ 86,500 110,520 149,860 153,627 191,817 218,559 271,303
Males
0 - 4 1,505,000 1,220,121 1,356,874 1,614,954 1,991,700 2,309,095 2,486,980
5 - 9 1,142,000 1,408,228 1,141,667 1,269,627 1,511,112 1,863,634 2,160,620
10 - 14 883,000 1,118,817 1,379,641 1,118,491 1,243,853 1,480,436 1,825,802
15 - 19 661,000 864,472 1,095,657 1,351,082 1,095,338 1,218,105 1,449,791
20 - 24 549,000 641,663 839,143 1,063,554 1,311,495 1,063,244 1,182,414
25 - 29 503,000 529,131 618,470 808,850 1,025,160 1,264,150 1,024,542
30 - 34 462,000 482,578 507,696 593,360 776,011 933,538 1,212,825
35 - 39 425,000 440,101 459,704 483,631 565,235 739,228 936,918
40 - 44 372,000 400,647 414,883 433,363 455,919 532,847 696,870
45 - 49 269,000 345,811 372,441 385,675 402,854 423,822 495,335
50 - 54 226,000 244,924 314,861 339,107 351,157 366,799 385,890
55 - 59 141,000 199,581 216,292 278,054 299,465 310,107 323,920
60 - 64 127,000 118,849 168,227 182,312 234,372 252,419 261,389
65 - 69 94,000 99,695 93,296 132,097 143,115 183,982 198,149
70+ 87,500 109,114 123,678 126,256 154,941 176,717 216,224
Table 2: P ro jec te d  P o p u la tio n  in  the  Sudan by
Five-Y ear Age Groups: Hign S e r ie s
Females
Age Group 1973 1978 1983 1988 1993 1998 2003
0 - 4 1,461,000 1,209,346 1,371,778 1,617,715 2,006,021 2,297,631 2,488,294
5 - 9 1,201,000 1,381,082 1,153,474 1,308,402 1,554,948 1,928,187 2,208,483
10 - 14 853,000 1,178,181 1,358,571 1,134,672 1,290,084 1,533,179 1,905,434
15 - 19 642,000 836,281 1,158,034 1,335,339 1,117,879 1,270,991 1,513,861
20 - 24 543,000 625,501 816,963 1,131,283 1,308,632 1,095,521 1,249,257
25 - 29 505,000 526,330 608,049 794,170 1,103,793 1,276,832 1,072,625
30 - 34 469,000 487,426 509,751 588,895 772,251 1,073,328 1,246,188
35 - 39 418,000 450,615 470,122 491,655 570,404 748,002 1,043,919
40 - 44 366,000 399,650 432,635 451,364 474,041 550,103 724,290
45 - 49 261,000 347,700 381,306 412,777 474,452 454,238 529,194
50 - 54 229,000 244,687 327,533 359,190 390,652 409,273 431,844
55 - 59 150,000 209,993 225,675 302,084 333,113 362,291 381,688
60 - 64 136,000 132,510 186,936 200,896 270,348 298,669 327,185
65 - 69 88,000 113,315 111,481 157,269 170,601 230,004 256,019
70+ 86,500 112,301 146,974 164,022 210,957 246,675 316,232
Males
0 - 4 1,505,000 1,252,505 1,423,365 1,678,551 2,084,593 2,387,625 2,589,766
5 - 9 1,142,000 1,422,074 1,193,387 1,356,182 1,610,402 1,999,953 2,290,687
10 - 14 883,000 1,121,672 1,399,747 1,174,650 1,337,567 1,588,178 1,975,953
15 - 19 661,000 866,753 1,103,276 1,376,791 1,157,500 1,317,940 1,567,690
20 - 24 549,000 643,484 846,211 1,077,128 1,347,465 1,132,845 1,293,031
25 - 29 503,000 531,103 624,694 821,502 1,049,015 1,312,296 1,106,676
30 - 34 462,000 484,691 513,789 604,329 797,596 1,018,489 1,278,701
35 - 39 425,000 442,273 466,176 494,162 583,721 770,398 987,832
40 - 44 372,000 402,985 421,619 444,406 473,358 559,146 741,508
45 - 49 269,000 348,118 379,370 396,912 402,586 447,986 531,971
50 - 54 226,000 246,834 321,522 350,386 368,731 390,724 418,643
55 - 59 141,000 201,411 221,559 288,598 316,574 333,148 355,402
60 - 64 127,000 120,118 173,012 190.319 249,839 274,058 290,672
65 - 69 94,000 101,016 96,515 139,015 154,387 202,669 224,454
70+ 87,500 110,937 129,272 136,226 171,707 201,105 254,777
TaDle 3: P ro jec te d  P o p u la tio n  in  the  Sudan by
Five-Y ear Age Groups: Medium S e rie s
Females
Age Group 1973 1978 1983 1988 1993 1998 2003
0 - 4 1,461,000 1,182,947 1,295,171 1,551,184 1,872,026 2,161,350 2,306,765
5 - 9 1,201,000 1,369,249 1,108,658 1,224,325 1,466,334 1,785,538 2,077,970
10 - 14 853,000 1,175,178 1,339,810 1,087,593 1,201,063 1,442,433 1,760,540
15 - 19 642,000 834,149 1,149,205 1,313,550 1,066,276 1,180,525 1,421,085
20 - 24 543,000 623,510 810,125 1,119,670 1,279,792 1,041,645 1,156,914
25 - 29 505,000 524,375 602,124 785,254 1,085,296 1,244,086 1,016,333
30 - 34 469,000 485,406 504,029 581,170 757,927 1,051,109 1,209,749
35 - 39 418,000 443,552 464,242 484,271 558,388 731,020 1,018,104
40 - 44 366,000 397,685 426,752 443,862 463,011 536,108 704,923
45 - 49 261,000 345,980 375,932 405,414 421,669 441,759 513,645
50 - 54 229,000 243,330 322,557 352,436 380,076 397,212 418,081
55 - 59 150,000 208,550 221,600 295,785 323,184 350,544 368,374
60 - 64 136,000 131,325 182,585 195,761 261,296 287,698 314,293
65 - 69 88,000 111,969 108,120 152,130 163,108 219,828 244,313
70+ 86,500 110,520 140,860 156,127 197,599 230,697 295,645
Males
0 - 4 1,505,000 1,220,171 1,335,873 1,606,543 1,938,836 2,157,567 2,397,117
5 - 9 1,142,000 1,408,228 1,141,667 1,262,266 1,513,022 1,347,322 2,069,970
10 - 14 883,000 1,118,317 1,379,641 1,121,345 1,239,798 1,494,189 1,821,829
15 - 19 661,000 864,472 1,095,657 1,354,256 1,100,712 1,219,465 1,472,373
20 - 24 549,000 641,633 339,143 1,066,622 1,318,368 1,074,625 1,193,490
25 - 29 503,000 529,181 618,470 811,787 1,031,850 1,279,872 1,046,577
30 - 34 462,000 482,578 507,696 595,834 782,076 998,213 1,242,628
35 - 39 425,000 440,101 459,704 486,017 570,392 752,201 964,174
40 - 44 372,000 400,647 414,883 435,891 460,841 543,755 720,533
45 - 49 269,000 345,811 372,441 388,247 407,907 433,836 514,610
50 - 54 226,000 244,924 314,861 341,752 356,255 376,743 403,034
55 - 59 141,000 199,581 216,292 280,604 304,569 319,774 340,387
60 - 64 127,000 118,349 168,227 184,259 239,046 261,625 276,828
65 - 69 94,000 99,695 93,296 133,808 146,560 192,073 212,230
70+ 87,500 109,114 123,678 128,383 159,976 187,064 236,654
Table 4: P ro jec te d  P o p u la tio n  in  th e  Sudan by
Five-Y ear Age Groups: Low S e rie s
Females
Age Group 1973 1978 1983 1988 1993 1998 2003
0 . 4 1,461,000 1,146,763 1,248,938 1,482,400 1,769,952 2,001,863 2,046,527
5 - 9 1,201,000 1,369,249 1,074,746 1,181,566 1,401,313 1,688,180 1,909,377
10 - 14 853,000 1,175,178 1,339,810 1,054,329 1,159,116 1,378,471 1,660,663
15 - 19 642,000 834,149 1,149,205 1,313,550 1,033,664 1,139,295 1,354,899
20 - 24 543,000 623,510 810,125 1,119,670 1,279,792 1,009,786 1,112.977
25 - 29 505,000 524,375 602,124 785,254 1,085,296 1,244,086 981,613
30 - 34 469,000 485,406 504,029 581,170 757,927 1,051,109 1,204,897*
35 - 39 418,000 448,552 464,242 484,271 558,388 731,020 1,013,795
40 - 44 366,000 397,685' 426,752 443,862 463,011 536,108 701,852
45 - 49 261,000 345,980 375,932 405,414 421,669 441,759 511,501
50 - 54 229,000 243,330 322,557 352,436 380,076 397,212 416,137
55 - 59 150,000 208,550 221,600 295,785 323,184 350,544 366,349
60 - 64 136,000 131,325 182,585 195,761 261,296 287,698 312,054
65 - 69 88,000 111,969 108,120 152,130 163,108 219,828 242,040
70+ 86,500 110,520 140,860 156,127 197,599 230,697 291,959
Males
0 - 4 1,505,000 1,182,800 1,289,217 1,535,304 1,833,029 2,077,144 2,123,488
5 - 9 1,142,000 1,408,228 1,106,746 1,218,181 1,450,709 1,746,510 1,979,103
10 - 14 883,000 1,118,817 1,379,641 1,087,046 1,196,497 1,427,933 1,719,090
15 - 19 661,000 864,472 1,095,657 1,354,256 1,067,704 1,176,874 1,404,515
20 - 24 549,000 641,633 839,143 1,066,622 1,318,368 1,041,755 1,148,982
25 - 29 503,000 529,181 618,470 811,787 1,031,850 1,279,872 1,011,336
30 - 34 462,000 482,578 507,696 595,834 782,076 998,213 1,238,148*
35 - 39 425,000 440,101 459,704 486,017 570,392 752,201 960,081
40 - 44 372,000 400,647 414,883 435,891 460,841 543,755 717,073
45 - 49 269,000 345,811 372,441 388,247 407,907 433,836 511,891
50 - 54 226,000 244,924 314,861 341,752 356,255 376,743 400,691
55 - 59 141,000 199,581 216,292 280,604 304,569 319,774 338,164
60 - 64 127,000 118,849 168,227 184,259 239,046 261,625 274,686
65 - 69 94,000 99,695 93,296 133,808 146,560 192,073 210,216
70+ 87,500 109,114 123,678 128,383 159,976 187,064 233,787
* These p a r t i c u la r ly  high age groups cause th e  "bump" in  the  age pyramid fo r  th e  
p ro je c te d  p o p u la tio n  a t  th e  age group 30 -  34. The reason  is  the  r e l a t iv e ly  la rg e  
numbers in  the  ad ju s ted  0 - 4  age group, when compared w ith  th e  5 - 9  age group, fo r  
both  sexes in  the  base y ear.
